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introducing Foxboro’s new extended 
diaphragm liquid level transmitter... 
designed especially for thick-wall tanks 


SENSING DIAPHRAGM CAPSULE has 
all wetted parts of Type 316 stainless 
steel, with optional plastic coating for 
further protection against build-up of 
“sticky” liquids on capsule. 


Here’s an improvement guaranteed to 
please any processor who wants a flange- 
mounted liquid level transmitter for thick- 
wall tanks and pipelines. It’s Foxboro’s 
new “extended diaphragm” d/p Cell* 
Transmitter. 

The sensing diaphragm capsule extends 
right through tank walls and lagging — 
up to 6 inches. Troublesome, catch-all 
pockets are eliminated. No chance for 
solids to build up — no need for purging 


or cleaning. 
And you'll find the T/13 FA “extended 


diaphragm” d/p Cell just as reliable as the 
standard Foxboro flange-mounted trans- 
mitters. Direct 3-15 psi air output signal 
(no need for intermediate signal convert- 
ers) ... accurate, troublefree. Ideal for 
viscous or corrosive fluids, slurries, and 
solids in suspension — as well as easy-to- 
measure fluids. 

Write for Bulletin 13-22. Or ask your 
nearby Foxboro Field Engineer for all 
the details. The Foxboro Company, 3410 
Neponset Ave., Foxboro, Mass. 

*Reg. U.S. Pat. Off 
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INDIVIDUALLY NUMBERED TUBES—Numbers in white 
appear at 2-1/2” intervals throughout the length, thus 
permitting positive identification of every tube any- 
where along the length, as well as at each end. 


CRESCENT POLYETHYLENE MULTITUBE is composed of 
2 to 37 individually numbered black Type P Tubes, 
cabled together under a heavy, waterproof PVC tape 
with a flexible, interlocked, galvanized steel armor for 


STANDARD TYPES 


interlocked metallic armor provides 
complete mechanical protection to the 
inherently corrosion resistant tubing. 


TYPEPA — 


Polyvinyl chloride sheath over the ar- 
mor adds corrosion protection for the 
armor. Can be buried in the earth. 


TYPE PAT — 


PVC sheath gives limited mechanical 
protection. For use in troughs, trays or 
conduit. 


TYPE PT — 


CRESCENT POLYETHYLENE PRECISION INSTRUMENT 
TUBING — TYPE P developed through extensive re- 
search, improved manufacturing methods and rigid 
test standards, will continue to be available in 1/4”, 


~ 


BLACK POLYETHYLENE TUBES—Pigmented, high molec- 
ular weight virgin polyethylene Type P tubes are em- 
ployed for maximum resistance to environmental stress 
cracking and aging in sunlight. 


PECIFIC NEED 


complete mechanized protection. A polyvinyl chloride 
(PVC) sheath can be furnished over the steel armor for 
permanent protection from the weather and any cor- 
rosive exposure. 


3/8” and 1/2” OD sizes in up to seven bright colors 
and black for use as single tubing behind panels and 
in MULTITUBE when specified. 


WRITE FOR BULLETIN NO. 960-C 
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K&M control valves made of ductile iron can 
save you a lot of price/performance juggling. 
Stronger than steel valves, harder than steel 
valves, they cost about 15% less. You can use 
them in processes where cast steel used to be an 
absolute must—applications calling for tempera- 
tures from —20°F to 650°F and pressures up to 
1,000 psig. 

Ductile iron, a metallurgist’s pipe dream just 
a few years ago, makes castings that are as pres- 
sure tight as steel and as corrosion-resistant as 
gray iron. The c. stings have a better surface finish 
than steel and are easier to machine; inner con- 
tours are smoother, less subject to erosion. Ductile 
iron is strong enough (tensile strength—70,000 
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DIAPHRAGM CONTROL VALVES 


ARE TOUGH AS STEEL, 
BUT LOWER IN COST 


psi, yield strength—5S0,000 psi) and hard enough 
(160 Brinnell) that we even recommend its use 
in K&M split-body valves—formerly made only 
with steel bodies. 

Ductile iron is available as a standard body 
material with all K&M valve series, and in all 
valve sizes. In addition, it is recommended as a 
topworks material for applications requiring high 
shock and vibration resistance. Both topworks and 
bodies are available in production quantities now 

. ready for dependable on-stream service for 
years to come. 

Complete information is available either direc- 
tly from K&M or from your local K&M sales 
representative. 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufacturer 


64 Genung Street, Middletown, New York 
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Voltmeters and ammeters, plus wattmeters, 
are quickly calibrated over frequencies 
from 50 to 2400 cps by one operator. 


The Model 1967 Semi-Automatic AC Instrument Calibra- 
tion Standard provides, in a single convenient console, a precise 
and rapid means for standardizing and calibrating alternating cur- 
rent wattmeters, expanded scale, digital, indicating and recording 
voltmeters and ammeters. 

Basic accuracy is maintained by an AC reference source 
consisting of a servo amplifier, thermal transfer circuit and a sen- 
sitive light beam galvanometer all balanced against a +.01% lab- 
oratory type standard cell. Resistive components are made of 
selected manganin properly heat-treated, aged for six months and 
adjusted to +.01% of absolute value. The thermoelement is un- 
affected by waveform errors, has flat frequency response and is 
protected against overloads. 





MODEL 1967 CALIBRATION RANGES 
AC CURRENT 
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, including applica- 
none data, write oF 
4-3100, Dem- 
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We are specialists in the design and 
manufacture of instrument calibration con- 
soles — offering more types than any other 
source in the world. Accuracy of all units 
is certificated and traceable to primary 
standards maintained by the National 
Bureau of Standards. 


Performance is rigidly guaranteed. 
Prices are f.0.b, Boonton, N.J. 
and subject to change without notice. 


0 a ncy 


ORATORIES: INC. 


Boonton, New Jersey, 
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No Clogged Orifices — No Sticky Valves 
No Diaphragm Rupture install the improved 


FISHER 
92 


Pipe plug directly over bleed orifice for cleaning ease 


STEAM 
REDUCING 
VALVE 


Bleed orifice designed to reduce plugging 
Stainless steel diaphragms for maximum strength 
One-piece stainless steel inner valve and stem 
Stainless steel seat ground at 60°angle 

Inconel valve spring resists corrosion 

Bellows seal eliminates pilot valve sticking 

Pilot valve seat of hardened stainless steel 
Removable strainer to protect pilot valve seat 


Pipe plug for easy strainer flushing 


Now Available in Tough High Strength Nodular Iron 
For Pressures Up To 300 psi 


Here's a pilot operated, pressure reducing valve designed 
to minimize problems inherent in steam service. Fisher 
92B is a completely self-contained unit. It is especially 
desirable for use where air or gas is not available as an 
operating medium. 

Once installed the 92B is easily maintained. The bleed 
orifice can be cleaned by removing one fitting. 





PRESSURE RATINGS AND SIZES 





Body Material | Working Pressures | End Connections | Body Sizes 











250 psi@4i0°F | Screwed y'= 2" 
IRON =| 125 psi @ 360°F | 125 th figd. 1i4"- 6" 





250 psi@410°F | 250 Wb. figd. 114'- 6" 











NODULAR | 300 psi @ 450°F Screwed A" 2" 
IRON 150 psi @ 366°F 150 Wb. fig. W4*- ca 

















300 psi @ 450°F 300 tb. figd. 1'4"- 3" 








The inner valve, seat ring and main spring can all be 
reached through the blind flange. The 92B reduces inlet 
pressures up to 300 psi down to outlet pressures from 2 
to 150 psi. Precision construction of the pilot gives the 
valve exceptionally close accuracy. 


NODULAR IRON CONSTRUCTION 


The 92B is now available in Type 60-45-15 Nodular 
(ductile) iron (ASTM No. A395-56T). This extremely 
tough, high strength iron can be cast into the intricate 
shapes of the 92B and still retain full strength and pres- 
sure tightness. In addition Nodular iron resists corrosion, 
extreme heat and thermal shock. Precision machining 
plus rugged Nodular iron construction adds up to this 
notably improved version of the time-tested 92 B. 


WRITE TODAY FOR FULL DETAILS 
ASK FOR BULLETIN D-92B8B 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT'S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / Rochester, England 


BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA. 
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SCANNING \ WHAT’S NEW 


DAVID AND GOLIATH. “Hard-headed fast-moving small companies will 
take over the ‘exotic’ military business, leaving small-quantity large-dollar- 
volume production to the giant corporations,” believes Ronald Ryall, pres- 
ident of Santa Monica’s Remanco, Inc. Ryall, maker of radar and microwave 
equipment, thinks little firms can compete with the big by hiring a crew 
of enthusiastic experts who are willing to work extra hard. Says he, “We 
can beat the giants because we can run faster!” 


NEWS ON NIOBIUM. Since Beli Labs discovered the unusual cryogenic 
behavior of niobium-tin (NbsSn) (p. 47, ISAJ 8/61), breakthroughs are 
coming thick and fast. Westinghouse has developed a superconductive mag- 
net weighing only one pound and consuming only watts of power, which 
is as strong as a 40,000-pound conventional iron-core electromagnet operat- 
ing from 100,000 watts! And RCA has perfected a simple method of mass 
producing niobium-tin by a fast, continuous crystal-growing technique. RCA 
researchers rate their breakthrough as rivaling in potential the mass-produc- 
tion techniques for transistors. 


CIVIL DEFENSE. To protect the 6,000 workers of its Home Office build- 
ing in event of nuclear attack, Boston’s John Hancock Insurance Co. has or- 
dered a unique radiation-detection system from Tracerlab. Instruments mon- 
itor radiation both internal to and surrounding the shelters. Thus, no em- 
ployee would be allowed to leave until surrounding areas were safe. Sys- 
tem is only one of its kind in Civil Defense use which gives complete 
knowledge of radiation levels in shelter areas. 


READING MACHINE, Philco’s new project for development of machines 
that read, under the lofty title “Data Recognition Department,” has pro- 
duced equipment that can read 60,000 characters per minute. The average 
person makes plenty of errors at only 1500! The machine, developed for 
the US Post Office, combined with mail sorters, will “read” and direct mail 
according to state, city and postal zone at 36,000 envelopes per hour. Next 
Philco target: automatic inventory control. 


THE POWER OF AUTOMATION. According to their Statistical Sum- 


mary No. 4, obtainable from the Manufacturing Chemists Association, Wash- 
ington, 1960 product prices in the heavily-instrumented chemical industry 
were up only 10% from 1947-49, whereas prices of all other US commodities 
(except food) tripled. On the other hand, chemical workers’ wages rose 
13.6%, while those of all other production workers increased only 10.3%. 


ELECTRONICS TO SKYROCKET. Speaking to an EIA’s Military Market- 
ing seminar last month, Douglas Aircraft’s defense requirements specialist 
L. G. Regan predicted total Army aircraft electronics spending would hit 
$530 million by 1970. Reason: acute communications problems of modern 
armies with battlefields 200 miles deep. Motorola’s C. P. Page foresaw a 
1967 bill for Army “avionics” electronics of $49 million. Contrast these fig- 


ures with the $9 million spent in 1960! 
(Continued on Page 10) 
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Evaluate it yourself, against your control requirements 


You’ll quickly find that M-Line is the one miniature 
electronic control that’s significantly different. This ad- 
vanced instrumentation offers you a unique combination 
of advantages: 
WIDEST SCOPE OF COMPATIBILITY IN OPERATION ... 
can be used with almost any transmitters supplying a signal 
of 0.4 to 2 ma d-c, 0 to 4 ma d-c, 1 to 5 ma d-c, 4 to 20 ma 
d-c, 10 to 50 ma d-c, or 0 to 25 volts d-c output (complete 
list on request) ; 
UNMATCHED INTERCHANGEABILITY OF COMPONENTS 
... display and/or control units of varying sophistication 
can be readily substituted (simply plugged into the basic 
stations) even after installation and start-up; 
OUTSTANDING FLEXIBILITY IN OPERATION .. . with 
set-point station, controller, auto-manual station and re- 
corder (or indicator) independently removable, process will 
remain on control—automatic or manual— while these com- 
ponents are individually checked, serviced or replaced. 
M-Line Recording Control Station 
with M-Line TC/EMF Transmitter 
mounted above. 


When your process demands competitively-priced ‘instru- 
mentation, with delivery in 6 weeks or less, you should inves- 
tigate the sound investment that M-Line provides. Buy it 
and try it... you’ll find M-Line the most advanced mini- 
ature instrumentation in electronic control. For more details, 
call your nearest L&N Field Office or write to 4929 Stenton 
Ave., Philadelphia 44. 


& LEEDS & NORTHRUP 


Pioneers in Precision 
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SCANNING \ WHAT’S NEW (Continued from page 8) 


FINGER STUDY. First product of collaboration between Cleveland’s High- 
land View Hospital medics and Case Institute engineers is an electrogonio- 
meter called ELGON. It produces accurate records of finger position vs. 
muscle activity in such tasks as typing or piano playing. Very fine wires 
painlessly inserted into finger muscles pick up their minute electric impuls- 
es, while ELGON records finger position. Objective: greater understanding 
of mechanisms producing disability in arthritis and paralysis. 


BIONICS AGAIN. News of “bionics’ — electronisms patterned after bio- 
logical systems — crops up with increasing frequency these days. Now, an 
artificial neuron plus four transistors, by simulating an essential character- 
istic of the human nervous system, may be the key to voice-controlled equip- 
ment — mechanisms which perform according to spoken commands. The 
RCA-developed device shows how speech is recognized by our ears. The 
artificial neuron faithfully preserves the analog, digital and time characteris- 
tics of its human counterpart. 


PROGRAMMING PYRAMIDS — The current cost of programming compu- 
ters is estimated at hundreds of millions of dollars a year. And the number 


of people working at programming in the US has pyramided to about 100,- 
000! For example, IBM has over 400 programmers in their New York City 
departments alone. Thus, computer programming probably has the tightest 
labor market of any of today’s labor-hungry instrument/electronic profes- 


sions. 


SPACE NO LONGER TRACKLESS. Physicists R. L. Lillestrand and J. E. 
Carroll of Control Data Corp. have detailed how man can navigate through 
“trackless” space using a unique optical system plus a miniature digital com- 
puter. A special wide-angle camera records time of appearance and disap- 
pearance of certain stars as viewed through precisely-positioned slits. Com- 
puter, using Lillestrand-Carroll’s new “least squares polyangulation” math, 
very accurately reads out vehicle’s position and attitude. System works as 
well for determining rendezvous points or collision-course avoidance. 


INSTRUMENT RATES TV SHOWS. How often have you wanted to tell 
TV producers what you think of their programs? Esterline Angus has come 
up with a TV Events Recorder which can do just that. It graphs the min- 
ute-by-minute preference of up to 10 viewers through “like,” “dislike” and 
“indifferent” push-button signals gathered via telephone from any number 
of homes. Superiority of the E-A system to the usual TV popularity rating: 
it shows specific viewer reaction—not just which channel is tuned in. 


EMPHASIS ON QUALITY. [In their recent report “Investing in Scientif- 
ic Progress,” the National Science Foundation claims the US can’t compete 


with the World in sheer quantity of scientists and engineers; we must by 
1970 improve quality by doubling the number of doctorate degrees given, to 
13,000 a year. To do this we must: raise college staffs from 100,000 to 175,- 
000; increase their pay from $800 million to $2,100 million; build campus fa- 
cilities at $350 million per year; lift college research professionals to 85,000 
from today’s 45,000; and step up yearly college research funds from $85 to 
$360 million. 
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See the Thermal System— 
heart of Daystrom 
mechanical 
temperature 
recorders 


Visit us at the ISA Show for details on Daystrom’s new unconditional Thermal System 
guarantee. Superior design and advanced manufacturing techniques permit this 
unique warranty which not only covers mechanical operation, but also guarantees full 
stated accuracy for 5 years from date of purchase! 

We’ll also be on hand at Booth 614 to supply information on the complete line 
of Daystrom mechanical and electrical recorders and controllers . . . designed to 
provide industry’s highest reliability and versatility. Daystrom, Incorporated, Weston 
Instruments Division, 229 Manchester Road, Poughkeepsie, N. Y. /nternational Sales 
Division, 100 Empire St., Newark 12, N. J. In Canada: Daystrom Ltd., 1480 Dundas 
Highway East, Cooksville, Ontario. 


B ORES 
DAYSTROM s INCORPORATED 


WESTON INSTRUMENTS DIVISION 


Accuracy and reliability 
of mechanical instru- 
ments such as the new 
Model 7813 Tempera- 
ture Recorder are guar- 
anteed with Daystrom's 
Thermal System. 
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SCANNING \ INTERNATIONAL 








On behalf of the In- 
ternational Federa- 
tion of Automatic 
Control (IFAC), Prof. 
A. N. Letov (center) 
of Moscow's Insti- 
tute for Automation 
and Telemechanics, 
greets those present 
at the IMEKO ban- 
quet. Left is Execu- 
tive Secretary of 
IMEKO, Dr. Gyorgy 
Striker; right, ISA’s 
H. E. Burke, Jr. 


Twenty-Two Nations Take Part in IMEKO ‘61 


One-hundred and thirty-five 
papers were presented by dele- 
gates from 22 countries during 
the International Measurements 
Conference (IMEKO) held in 
Budapest last June 1961. 


The ten-man official US dele- 
gation, headed by ISAman, 
Harry Burke, Jr., v-p and gen- 
eral manager of Consolidated 
Systems, presented eight ISA- 
sponsored papers, and under ISA 
auspices, one AIEE paper and a 
session summary address. The 
ISA team was the only American 
group among the 15 internation- 
al organizations represented. 


There was a question in the 
minds of delegates as to the qual- 
ity of papers presented. However 
the ISA-sponsored papers were 
of a good level, Burke indicated, 
and would have been welcomed 
for presentation at a typical ISA 
meeting in the USA. Being in- 
terested in their impact and also 
in comments for future guidance, 
Burke asked the Hungarians for 
their observations and criticisms 
of ISA papers. “They said that 
ours were not representative of 
the USA’s broad national meas- 
urement activities and major 
current ‘instrumentation issues’.” 
The ISA papers did indeed stress 
air and missile instrumentation 
primarily, but Burke indicated 
that this was because of lateness 
in deciding to support IMEKO in 
1961, and thus there was little 
time left to meet deadlines. 


In addition to general paper 
quality, the 22-nation conference 
created a problem of communica- 
tion and translation. An attempt 
was made to handle at least 
three languages for simultaneous 
translation, by using nontechnical 
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translators from the Hungarian 
national travel agency. “This was 
not really successful,” he said. 


The language versatility on 
the part of the American delega- 
tion turned out to be extremely 
important. Two of the group, Dr. 
T. A. Perls of Lockheed and Dr. 
J. H. Laub of the Jet Propulsion 
Lab, speak French and German 
fairly well. George Toumanoff 
of Airborne Instruments, did not 
present a paper, but handles a 
reasonable amount of Russian. 
His ability to communicate di- 
rectly with the Slavic delegates 
“probably contributed more to 
our participative effectiveness 
than did the presentation of any 
paper. It certainly helped to es- 
tablish a better rapport between 
the American and Slavic groups.” 
As a result, Burke feels it is al- 
most essential that membership 
of future American delegations 
be chosen as much for linguistic 
as for paper ability. 


The concensus expressed by 
most of the American delegates 
was that the contacts and dis- 
cussions made outside the formal 
sessions were the most valuable 
part of the meeting. Here es- 
pecially, a personal language 
ability of some kind was ex- 
tremely advantageous. 


An instrument show—IMIS— 
was held along with IMEKO, and 
as one might expect, the exhibits 
were primarily Hungarian. How- 
ever, there were other exhibits 
from several of the Soviet bloc 
countries, also Denmark, West 
Germany, Austria, Sweden, 
Switzerland, England and Japan. 
Beckman Instruments was the 
only US firm with equipment in 
evidence. 


Firms at Home & Abroad 


The Torsion Balance Co., Clif- 
ton, N.J., has concluded a dual 
agreement with Baird & Tatlock 
Ltd., London, to manufacture 
and sell torsion balances in the 
British Commonwealth. 


Litton Industries has acquired 
an interest in C. Plath KG of 
Hamburg, Germany, producer 
and world-wide distributor of 
high-precision navigation instru- 
ments. 


Laboratory for Electronics and 
the International Commercial 
Co., Rome, have established a 
jointly-owned subsidiary, Com- 
pania Generale Automazione, 
S.p.A., to manufacture automatic 
traffic control devices. 


Friden Ltd., a subsidiary of 
Friden International S.A., has 
purchased the assets and as- 
sumed the organization of the 
Friden Division of Bulmers Ltd., 
London, England. 


Computer Control Co. has 
added two new reps, Ambriex of 
Rio de Janeiro and Coasin in 
Buenos Aires, to market its high- 
speed digital computers, core 
memory systems and logic mod- 
ules. 


Raytheon has formed a new 
Swiss subsidiary, Raytheon-Elsi 
AG, to market electronic com- 
ponents in Europe. 


A new firm, Pye-Ling Ltd., 
Stanmore, Eng., has been organ- 
ized by Ling-Temco Electronics, 
Dallas, and Pye Ltd. of Cam- 
bridge, Eng., to keep pace with 
the growing European market 
for environmental test systems. 


Hewlett-Packard will build a 
new plant in Boeblingen, Ger- 
many to make oscillators and 
voltmeters, also lease a plant in 
Bedford, Eng., for the manufac- 
ture of electronic counters and 
signal generators. 


Scherr-Tumico, Minnesota- 
based makers of precision meas- 
uring instruments, will build a 
manufacturing plant for mechan- 
ical, optical and electronic meas- 
uring devices under a 5-year 
contract with the Israeli govern- 
ment. 





Japan Top Customer For 
US Instrument Exports 


Japan ranks second only to 
Canada as a market for US in- 
strumentation exports. The US 
is Japan’s most important ‘sup- 
plier of these products, providing 
about 80% of total imports. US 
exports in 1960 were $18.1 mil- 
lion, up from 1959’s $15.9 million, 
and 1958’s $16.3 million. 


About “ths of these exports 
have consisted of industrial and 
process instruments, principally 
measuring instruments and auto- 
matic control devices. 


Japan’s Production of 
Electronic Measuring Instruments 
1958-1959 
(Value in Thousands of Dollars) 


as Dollars 
“toss | 1959 
| 20,837 ‘| 28,744 


Type of Instrument 


Industrial measuring—total 


Electrical circuit testers | 609 
insulation resistance meters 628 
Electric constant measuring- | 
total | 4,788 | 5,621 
4 


2,703 
780 


~ Aa. 
na. 


voltage, current & power 

frequency 

electro-magnetic wave | 330 

electric circuit element | 1,808 
Characteristic measuring sets | 

—total ; | 5,370 


819 
412 
340 
3,798 
1,597 


| 4,995 


as —_— 
generators & oscillators 2,255 
| 2,043 


indicators 


transmission measuring 
vacuum tube characteristic 
relay testers 
other 

Overall test sets 

Accessories for measuring sets | 
—total 


- Not available 


Japanese Instrumentation Imports 
1958 
(Dollars) 


Total | From US 
| 22,212,941 | 16,752,984 


Instrument Category 


Total 

Optical goods not incid. 
photographic, movie and | 
surveying instruments 

Measuring, controlling, 
scientific and lab 

Radar and loran apparatus 


364,969/ 42,064 


| 21,144,122 | 16,310,031 
703,850} 400,889 


New Officers for SIMA 


1961-1962 officers for the Sci- 
entific Instrument Manufactur- 
ers’ Association of Great Britain 
(SIMA) are A. W. Jones, Flem- 
ing Radio Developments, presi- 
dent; R. E. Burnett, Marconi In- 
struments, v-p and _ president- 
elect; G. C. Ottway, W. Ottway 
& Co., retiring president and v-p; 
Maj. W. Logan, Avo, Ltd., hon. 
secretary and G. S. Sturrock, 
Kelvin & Hughes, hon. treasurer. 





Switches 


| 
| 
| 
| 


FOR LIFETIME SERVICE... 
= MULTIPLE FUNCTIONS 


Start pumps, open or shut 
valves, sound alarms automa- 
tically . . . with these new high- 
load “Level-Ac”’ liquid level con- 
trols by Robertshaw, actuated 
by ceramic permanent magnets. 

Designed for open or pres- 
surized systems, these float- 
type switches provide constant 
control of levels in boilers, pro- 
cess vessels or other containers, 
with a long list of major ad- 
vantages: 


@ Extreme resistance to de- 
magnetization . . . highest of 
any commercial magnetic material. 


@ Multiple switching functions 
(up to 7 combinations) in small 
housing due to higher concentra- 
tion of magnetic force. 


@ Pneumatic or electric models 
... explosion-proof housing avail- 
able for electric switches. 


@ Choice of mountings .. . all- 
welded or flanged external float 
cages; top-mounting with tubular 
or 3-rod guides; side-mounting. 














@ Wide pressure range .. . pres- 
sure-equalizing floats for high- 
pressure applications. 


@Fewer moving parts for 
trouble-free operation, lower cost. 


@ “High-load” snap switch... 
avoids need for leveling. 


Just out! Complete description in new folder TU-765 


Robertshaw-Fulton Controls Company Bm 


FULTON SYLPHON DIVISION © KNOXVILLE 1, 


MR. CONTROLS 
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i SCANNING / DATA HANDLING 


Federal Reserve 


Proves Out Bank Automation 


A pilot study by the US Federal Reserve has 
definitely proved that the MICR system (mag- 
netic ink character recognition) can successfully 
automate the enormous FR check collection op- 
eration as well as the internal operations of the 
largest commercial banks. 


Just completed at the Federal Reserve Bank, 
Chicago, is one of five pilot studies. This test 
showed that the equipment, a Burroughs B301 
magnetic document processing system, can handle 
over 380,000 item passes per hour. The system in 
its first six months processed 30 million check 
passes without a single footing (addition) error! 
The equipment already has handled 40% more 
items than the peak capacity originally expected 
—and full system potential is yet to be realized. 


The Chicago test was limited to check collec- 
tion operations for 628 Illinois country banks, 
about one-fourth of the 2900 banks located in the 
Seventh Federal Reserve District. Plans now call 
for extending the installation to the processing of 


stromics 


\ 


John S. Kindy (left), Burroughs’ director of Fed- 
eral Reserve marketing, confers with H. Schultz 
(center), v.p. and C. Bierbauer, assistant v.p. of 
FR’s Chicago bank. 


checks drawn on the banks not included in the 
pilot feasibility investigation. Ninety-three per- 
cent of these banks already are preprinting their 
checks in the MICR numbers and symbols. 

FR Chicago found that balancing “to the penny” 
is much easier to achieve electronically, and that 
errors which inevitably creep into manual ac- 
counting are substantially reduced. 


Variable Reluctance 


PRESSURE 
TRANSDUCERS 


total system 
solution 


Z 
a 
all 


an 
~\ 


FOR CONTROL = 400 cycle unit containing input 
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transformer and Feedback Amplifier. 


NEW Astromics VERNATOR— 
PRESSURE REGULATOR 


666 West Harvard Street,.Glendale 4, California 
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INSTRUMENT 


MANUFACTURER 


WORK AND LIVE BETTER— in Florida 


Where it is easier to attract high caliber technical 
personnel, as well as skilled and semi-skilled workers. 


LOWER OPERATING COSTS 

Lower labor costs and good technical personnel help 
to obtain a 15% saving in operational expense. This 
is the experience of existing instrument companies. 


LOWER TAXES 

Florida taxes are less than half those paid by busi- 
ness in all 50 states. No corporate or personal income 
tax ... a big attraction to manufacturers and their 
personnel. 


LOWER PLANT BUILDING COST 

Milton Roy built a specialized plant in Florida 
for half per square foot the cost they built in 
another state. AND it is inexpensive to build a 
pilot plant in Florida and give it a fair trial 
before building a final plant. This is how Milton 
Roy did it. This is how you can do it. 


Investigate Debt-Free 


Florida 


A 10 BILLION DOLLAR 


MARKET 


FLORIDA FOR CONVENTIO 


Ask about free film 
“Profile of Progress.” 
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MORE 
PROFIT 


Florida 


@ More profit is the experience of the Milton Roy Company in 
Florida. Said President Robert T. Sheen, who is also a past president 
of Instrument Society of America: “The great economic advantages 
of locating a plant of this type in Florida is that between 25% to 
3343% more net profits can be returned to the balance sheet on op- 
erations.” 


The Milton Roy Company, producers of complex automatic instru- 
ments, opened their first pilot plant in Florida eight years ago. In 1957 
they moved to an intermediate plant. Just a few months ago this plant 
tripled in size. Plans include expansion on 50 additional acres. 


FLORIDA’S ASSURANCE POLICY 
“You have my personal assurance of a sunny business climate 
here in Florida. You have positive assurance of every aid and 
assistance possible from our Florida Development Commis- 
sion and from the overwhelming majority of our businessmen, 
industrialists, and financiers. We have everything to make 
your large or small enterprise healthy and successful. Write, 
wire or phone us today. The only thing better than a FLORIDA 


vacation is having your plant here.” 
Be con State of Florida 


seme eee eee a = ------4 


Mr. Wendell Jarrard, Chairman 
FLORIDA DEVELOPMENT COMMISSION 
Box 4123A, Tallahassee, Florida 


Please send me “Plant Location Guide,” containing all the facts about 
Florida’s opportunities for New Industry, the /0 Billion Dollar 
Consumer Market, Labor, Climate, Schools, Natural Resources, Favor- 
able Tax Structure. 


Name 
Firm Name 
Address 
City 














'S — Write for free information on Florida's wonderful facilities for your group meeting 
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SCANNING ECONOMICS 





More Boom Than Slump in Sales & Earnings 


Contracts Most instrument/electronics firms seem to have recovered from re- 
= cession blues six months sooner than industry in general. In fact, 
Pa Mg hr = Pea — the following table of sales, net earnings and earnings per share, 
been awarded a USAF contract shows that many companies experienced no recession at all! 
of $840,563 to make automatic india a iti eid | EARNINGS 
parachute release devices. COMPANY ballon Dollars Dollars* [ oo 
; ; : oar Tn 1961 | | 1960 


$1 million contract to fur- ital ies 
Airpax Electronics : 2,390,107 | 2,029,902 26,004 


nish PCM telemetry ground 
equipment for the Nimbus Riese Otein en ee ) 
weather satellite has been & Cable | 55,535,130 61,430,832 1,446,852 | 2,601,289 
tie? - - ~ |—— - aanenijaees | | 
awarded to Radiation, Inc. by — American Machine ’ 
24,423,696 | 25,930,378 994,636 | 1,314,778 


NASA. — B Biecata abate: | | 
Amphenol-Borg ‘ ; Zz 
Electronics 34,641,054 35,226,005 463,470 | 1,532,948 


Tracerlab received its largest 
single order—$90,000—for a 100- = Assembly Products 1,992,093 
channel area monitoring radia- Beckman _— Qe 
tion system for the AEC’s New Instruments — 


| 
140,010 | 


1,804,249 


| 
| 
| 
| 
+ 


68,570,336 | 56,941,652 4,000,895 3,406,315 


| 


Production Reactor under con- Sith tities — poorest gor=. 
struction at the Hanford Works. — Dos ed Reems: 


L 
| 


Black, Sivalls. | | 
& Bryson | 18,211,765 | 17,825,436 71,585 


A % million dollar order has |] Spinticdidahapgtelimcmnsities 
been received by Bendix for Clovite Corp. A 46,700,745 | 51,409,665 | 2,423,739 | 3,930,305 | 1.24 | 
“space age” transistorized ma- Cia Bio Sp dilate 
chine tool numerical contouring Control Data om | 19,783,745 | 9,665,290 842,524 | 551,686 | .73 
control systems to be installed —— | 
by Douglas Aircraft on eleven  ““"™" 


numerically-controlled profiling — gicmenic associates | M25 | 9,631,000 6,485,000 | 
machines. idaniatanenimments a Biome wicst Beco cath soso | ects eet Mes 
, , Friden "| 44,931,730| 44,825,392 66 80 
Minneapolis-Honeywell and a On ess = — en cae = 


General Precision 


Farrington Manufacturing Co. Equipment Corp. 30 | 118,903,557 | 120,722,804 | 2,488,704 2,369,183 | 1.50| 1.48 
have arranged to use Farrington ' —_ ' . | 
optical scanning reading equip- %™*? ecicnz Tene ae AS3 | oad 
ment on Honeywell electronic —_giannini Controls * | 10,491,382 | 7,547,287 426,909 269,519 
data processing systems. — a 
Hagan Chemicals ie 
& Controls 20,034,463 | 20,035,595 820,909 | 901,822 
Ryan Electronics has been ra ae tf ame] ae nae 
awarded a $450,000 contract by Industry / ' i 
NASA ° A George C. Marshall Lear, Inc. | 48,322,717 | 45,613,074 1,410,961 1,235,307 51 
Space Flight Center for design, ea — |_ | diteiteaasabiekdl | 
development and fabrication of Electronics | 70,847,881 | 76,120,306 | 827,379 | 1,437,076 | .32| 59 
high altitude radar altimeters ee — = 
; : i 1,301,618 | 579,216 75} .33 
for the Saturn space vehicle. —_ — cncctuntatl hesieoaite 871 -. ,30 8 I 
i Milton Roy | 2,491,532 | 2,246,318 28,662 | 78,777 | .22| .65 
A $1 million USAF contract 9 ——————-_|— se eet ee | 
for radar plan position indicators NCR 5 | 238,846,485 | 205,777,334 | 8,135,853 | 7,588,169 | 1.02 
to be used as part of air traffic §=———— on : —— 
ce ,157,781 | 8,355,718 
control systems has been award- Rockwell-Standard ; a | l thr | 


| 


ed to Polarad Electronics. Robertshaw-Fulton =| 6 Mos. | 34 170 089 38,090,972 | 16444661 | 1,797,672 | 


+255,326 





Electro Instruments 8,369,067 9,430,035 $381,752 | 706,708 +.63 1.17 


The US Navy, planning to i Mos. | 6,533,000 | 7,178,000 205,000 | +447,000 
build the nation’s first nuclear 9§=£————-- |__| —_|—_— 
attack-killer submarine and Sigma Instruments /30- 4,798,525 5,116,376 ensued i ended 
—— panne Sxtgete "e contain Tenney Raghnetieg O 3,272,861 961 | 2,359,989 | 10,736 | 55,822 
“coordinated electronics”, has Secwcescell TU... igter st Cleanser atone 
awarded contracts to Hughes Texas Instruments %- | 119,860,000 | 116,051,000 | 6,374,000 | 7,921,000 
Aircraft to integrate the vessels’ ~ i Se Ett eS Tae 
data displays so that each wil]  V#"#" Associates N2 | £2296,488 | 


34,392,995 2,351,813 | 2,180,225 





function as a unified system. *Net eornings after deduction of taxes (f) fiscal veer 
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It would be difficult to estimate 
the exact number of pipe or tube 
miles of fluid which are controlled 
by BS&B valves and accessories. 
We've taken a pretty conservative 
guess. But why do we make this 
point? If you are concerned with 
fluid control, you want the best. 
You want a valve that will do the 
job today, tomorrow and for a 
long time to come. 


BS&B valves and controls are 
built to last. They are backed bya 
name which has won respect all 
over the world for a long period of 
time. Next time you need fluid 
control, Think BS&B. 


For the complete story of the 
BS&B Control Valve line, write 
Black, Sivalls and Bryson, 7500 
East 12th, Kansas City, Missouri. 


rs of: Oil and Gas Fiel 


4 Process 
ntrol Valve fety Hea 


BLACK, SIVALLS « BRYSON 


TULSA + OKLAHOMACITY + KANSAS CITY + EDMONTON «+ THE HAGUE 





LOW NOISE CHOPPER “TECHNIQUE REPORT oflord, on paquedt 


IN DC INSTRUMENTATION 


THE LOWEST NOISE AND DRIFT 


CHOPPERS 
ARE 
JAMES 


The measure of how low or stable a 
level of DC signal can be modulated by 
a chopper is a complexed analysis of 
circuit and component. JAMES has pre- 
pared a complete technical review of 
measurement techniques and correct 
use of mechanical choppers. 

On all criteria . . . magnetic, electro- 
static, triboelectric, electrochemical 
noise and thermal drift JAMES has the 
superior components. The correct 
chopper for commercial, industrial and 
military. 

Write for your free copy of ‘“‘Chopper 
Noise Sources and Measurement 
Techniques.’’ We solicit your chopper 
engineering application inquiries. 


PERFORMANCE + RELIABILITY + SERVICE 


BPAUVPETSE 


4050 North Rockwell 


9 fem te], ites mai, [ex 


* Chicago 18, Illinois »+ 
’ 
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COMPANIES 


4 ON THE MOVE 


New Plants 





The Systems Division of Beck- 
man Instruments has moved into 
new, 100,000 sq ft quarters next 
door to company headquarters 
and corporate offices in Fuller- 
ton, Calif. 


Daystrom is transferring its 
Weston recorder controller and 
industrial gage operations from 
the Poughkeepsie, N. Y., plant to 
its facilities in Archbald, Pa. 


General Electric has opened a 
new lab within the Instrument 
Department in West Lynn, Mass. 
for the testing of their industrial 
and aircraft true mass flowme- 
ters. 


Electromagnetic Industries has 
leased 60,000 sq ft of space for 
new production facilities at 
Spence Air Base, Moultrie, Ga. 
to help handle a record $1.3 mil- 
lion backlog of orders. 


Airtronics, subsidiary of Sco- 
vill Mfg. Co., recently dedicated 
its new Bethesda-based $1% mil- 
lion maximum security plant, 
designed to meet government 
regulations for handling classi- 
fied projects. 


Construction has started in 
Cincinnati on a new 20,000 sq ft 
structure to house the manufac- 
turing facilities and general of- 
fices of the Ohmart Corp. 


Radiation Inc.’s multi-million 
dollar expansion program will 
include new engineering and 
manufacturing buildings, an en- 
vironmental test lab and other 
structures behind their present 
Palm Bay, Fla. facilities. 


James Electronics has moved 
its Magnetic Division to a new 
12,000 sq ft building near the 
main plant on Chicago’s north- 
west side. 


Sangamo Electric is adding 
65,000 sq ft to the Pickens, S.C. 
plant, and will transfer to this 
modern existing plant the capa- 
citor production now located at 
Marion, Ill. The Marion plant 
will be closed. 








Here’s how Skinner two-way 


valve design provides long lasting, 


trouble-free operation 


e Underwriters’ Laboratories approved 
e Stainless steel internal parts resist corrosion 


e Forged naval brass body 
e Famous Skinner V5 solenoid operator 
Well rounded main orifice and pilot seats 


A—Transparent view of normally open 2-way R type 


valve with piped pilot exhaust return 


B—Coil C—Sleeve, plunger and spring assembly 
D—Piston assembly with soft synthetic insert 


When you have high-flow control problems 
at standard or high pressures the new Skinner 
two-way R series valves may be the answer. 
These pilot-operated solenoid valves are de- 
signed for use with air, oil, water, inert gases 
and other common media at operating pres- 
sure differentials of 5 up to 1250 PSI. They 


in standard and explosion-proof construction. 

To make installation easy for every appli- 
cation, a wide choice of electrical housing 
options is available. These include JIC, AN 
connector, automotive terminals, etc. All 
housings can be rotated 360. Manual over- 
ride is also offered to permit manual opening 


may be used for all types of control appli- of normally closed valves, or closing of nor- 


cations, such as: in high-pressure lifting, 
commercial laundry equipment, machinery, 
machine tooling, spraying, etc. 

Skinner R series two-way valves have 


mally open valves, in emergency. 

Skinner R series valves may be used with 
all common voltages and frequencies and 
there are several coil types such as: varnished, 
forged naval brass bodies to provide a dense molded waterproof, tropicalized and high 
metal structure and use a foolproof stainless temperature for specific applications. 
steel piston with soft synthetic insert to The R series, illustrated here, is just one 
open and seal the main orifice. Types are in a complete range of 2-, 3- and 4-way 


NORMALLY CLOSED TYPE R2 available normally open or normally closed, Skinner solenoid valves. 


TWO-WAY R SERIES SPECIFICATIONS 


R2 R2H RP1 
Types XR2 XR2H R2H6 XRP1 





Position Normally closed Normally closed Normally closed Normally open 
” we 


Pipe Size (NPTF % “A 
Dry Seal) 


Orifice Size 


” ‘uw 


f } 
58 -758 


1 
Cv Factor ZF 


Operating Pressure 
Differential (PSI) 
Minimum 5 5 
Maximum AC Service 200 1250 
Maximum DC Service 200 500 
Bubbletight Bubbletight 


Minus 40°F to Minus 40°F to 
plus 180 F plus 180 F 


1000 150 
Bubbletight Bubbletight 


Minus 40°F to Minus 40°F to 
plus 180°F plus 180°F 


Leakage 


Temperature Range 
Ambient and Media) 














When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Distributor 
listed in the Yellow Pages or write us at the address below. 


SKINNER Vaives 


SKINNER ELECTRIC VALVE DIVISION 
THE CREST OF QUALITY SKINNER PRECISION INDUSTRIES, INC. ¢ NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN U.S.A 





Measures Basis Weight and Thickness . . . Only $4985. 


BetaMeter in operation measuring 
0.00025” film thickness 


The Curtiss-Wright Mark II BetaMeter takes 
the guesswork out of basis weight or thickness 
measurements in the production of coated stock, 
paper, plastic or similar sheet products, making 
it unnecessary to apply “more than enough” to 
be sure of meeting specifications. In the manu- 
facture of extruded products, close tolerances 
are maintained to ensure correct length yield 
per pound. 

This economical BetaMeter utilizes radioac- 
tive isotopes to measure actual production qual- 
ity without contacting the material or affecting 
the process in any way. Weight or thickness 
variations across the sheet are detected instantly, 


enabling the operator to make immediate cor- 
rective adjustments. The Result: Faster start-ups 
and grade changes, reduced scrap losses and 
more uniform quality products. 

The $4985 price includes control console, 
recorder, and BetaMeter on “C” frame for 
handling up to 36” webs. Other frames for 
larger webs are available at reasonable cost. 
Automatic process control equipment is manu- 
factured for the BetaMeter and all other 
standard Curtiss-Wright measuring systems. 
Increase your profits through better quality con- 
trol with the economically-priced Curtiss-Wright 
BetaMeter - phone SWinburne 9-0500 or write. 


princeton Division CURTISS (62) WRIGHT reinceton. new sorsey 


IN CANADA: Canadian Curtiss-Wright Ltd., Industrial Process Controls, 
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Automatic Switching 
Eliminates 
Matching of Pressures wim 


New Honeywell PneumatiK Tel-O-Set Instrumentation 


Honeywell brings new features, new performance to small case 
instruments with the introduction of PneumatiK Tel-O-Set Instrumentation. 
Here are just a few of the many new features: 


Automatic Switching Just a flip of the control lever switches the instrument 
from automatic to manual or vice versa. There are no bumps, no 

delays, no matching of pressures required. This simplified switching makes 
cascade control systems practical for the operator. 


Easily accessible adjustments Zero and damping adjustments to pen 

can be made while the pen is recording. Effects of adjustments can 

be seen while they are being made. Since it is not necessary to withdraw the 
recording chassis to make adjustments, there is no possibility of 

causing a pen zero shift. 


Interchangeable chassis and controllers Recording and indicating chassis 
are interchangeable. Just pull out one chassis and plug in the other. 
Quick-connect air terminals eliminate the need for tubing connections. Two- 
and three-mode controllers with backset adjustments are also 

completely interchangeable. 


Easy-to-read, easy-to-change 4-inch charts Pen position on the 4-inch 
chart permits instantaneous reading of variables at all times. Pen arm 
design also permits rectilinear recording. Front-loading, tilt-out chart 
drive makes it easy to change chart rolls in a matter of minutes. 


All cases fit 6 x 6 cutouts All models fit standard panel cutout of 
6” x 6”. Overall dimensions: 62,” wide; 7'»” high; 1514” deep. 


Calibrated control adjustment Adjustments to controller can be easily 
made from back of the panel by removing controller cover. Calibrated 
dials for each adjustment ensure precise setting of proportional band, reset 
and rate values. Optional front-set control adjustments make it easy 

to set control from front of panel. 


Easy to remove components To remove any particular component 
from the case, it is only necessary to loosen a screw or lift a latch. 


HANDY DEMONSTRATOR-IN-PRINT Get the full story 
_ on new Honeywell PneumatiK Tel-O-Set 
meme Ht Instrumentation by writing for this handy 
aE demonstration-in-print. This booklet covers in words 
‘ and pictures all the important installation, operation 
and maintenance features of the new line. It will 
help you evaluate the many advantages PneumatiK 
Tel-O-Set holds for your process. Send for it 
today. MINNEAPOLIS-HONEYWELL, 4403 Wayne Avenue, 
Philadelphia 44, Pa. In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


t 


HONEYWELL INTERNATIONAL Sales and Service offices in principal cities of the world. Manufacturing 
in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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3 Ib. to 90 tons an hour. That’s the span of Merchen Feeder 
capacity. 1% of set rate and 1000:1. That’s its accuracy and 
range. Coal, pigments, wheat, carbon, sawdust. These are 
some of the 175 common, dry, free-flowing materials a 
Merchen feeds with ease. 


These figures tell the story of a Merchen’s versatility. Whether 
you blend continuously or by batch, the Wallace & Tiernan 
Merchen Feeder simplifies your entire process. Use it as a 
straight gravimetric feeder, as a master proportioning other 
ingredients in the process, or as a slave with instant response 
to external pneumatic signals. 


The Merchen responds to a change of just one ounce in a 
63-pound belt load. That's because the Merchen weighs only 
actual material—never feeder components. This means con- 
stant delivery with minute-to-minute accuracy of +1%. Cor- 
rosion-resistant construction means long, trouble-free life. 
And the Merchen’s compact size—less than 3 ft. x 5 ft. for 
the largest model—tets it fit almost anywhere. 


Information from Dept. M-60.50. 








WALLACE & TIERNAN INC. 
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La. Tech To Hold Tenth 


Instrumentation Conference 


The 10th Annual Louisiana 
Tech Instrumentation Confer- 
ence will be held November 2-3 
in Ruston, Louisiana. 


Sponsored by the School of 
Engineering, Louisiana Poly- 
technic Institute, the conference 
will feature six papers directed 
mainly toward instrumentation 
in the electric power, chemical, 
paper, oil and gas industries. 
There are no educational pre- 
requisites but the subject matter 
is intended to appeal primarily 
to engineering and management 
representatives. 


To supplement the conference 
which will be held on campus at 
the Student Center Building, an 
exhibit of new instruments and 
process control equipment will 
be displayed adjacent to the 
meeting room. 


Registration fee is $6 and ban- 
quet tickets are $4. Dr. John J. 
McKetta, Chairman of the De- 
partment of Chemical Engineer- 
ing, University of Texas, will de- 
liver the banquet address. 


For further information, con- 
tact Robert Newell, Registration 
Chairman, 10th Louisiana Tech 
Instrumentation Conference, 
Box 255, Tech Station, Ruston, 
Louisiana. 


Program 


The Operation and Application of Indus- 
trial Type Analog Computers, R. M. Green 
The Foxboro Co. 


Measurement and Control in Waste Dis- 
posal, Ernest R. Roth and W. D. Sitman, 
Roy F. Weston, Inc. 


Management’s Role in Instrumentation, G. 
J. Henrich, Olin Mathieson Chemical 
Corp., Lake Charles Plant. 


What Instrumentation Can Do For Man- 
agement, Kermit Fischer, Fischer & Porter 
Company 


Combination of Papers on Mass Flow 

Measurement of Solids and Fluids, F. P. 
Singeltary, General Electric Co. and O. J. 
Bejeck, Wallace and Tiernan, Inc. 


Basic Link and Lever Instrument Calibra- 
tion, R. M. Wright, American Oil Co. 





Every Electronics Manufacturer, Large or 
Small, Can Benefit from Raytheon’s INSCAIR 


a fixed cost basis. Return of the equipment in mini- 
mum time, restored to the original manufacturer’s 
specifications, is assured. The INSCAIR program is 


under the direct supervision of experienced Raytheon 


INSCAIR is RAYTHEON’S “INSTRUMENT 
CALIBRATION AND INCIDENT REPAIR” serv- 
ice now available to manufacturers. It is a low cost 
basic program designed to insure time, frequency and 
voltage accuracy of electronic test equipment used 
by manufacturers or laboratories. 

Through INSCAIR, Raytheon will carry out test 
equipment maintenance and calibration during your 
peak load periods. A complete year-round mainte- 
nance program is also available for your equipment on 


electronic engineers, using measurement devices with 
traceability to NBS standards. 

For brochure giving complete scope and capabilities 
of Raytheon’s Electronic Services Division, write to 
Raytheon Company, Department 66A, Lexington 73, 
Massachusetts, Attention: M. B. Curran. 


RAYTHEON COMPANY 


ELECTRONIC SERVICES DIVISION 


Product Support and Customer Service — Field Engineering — Design Engineering 


Site Surveys and Planning — Installation — Systems Manage- 


ment — Special Projects — Maintenance — Overhaul and Repair — Restoration and Retrofit Programs — Technical Training — Technical Publications. 








PLOT YOUR 
PROGRAM 


TRACK IT WITH A 
MOSELEY 

F-2 
OPTICAL LINE 
FOLLOWER 


| 
| 


Through regeneration of previously 
recorded electrical data, the Moseley 
F-2 Line Follower can be used for 
graphic data analysis, process or ma- 
chine program control, function gen- 
erating and other lab and industrial 
applications. 

The F-2 optically follows any black 
line, including pencil traces, tracks 
curve slopes up to 80° at paper 
speeds up to 15 in./min., includes 
built-in relays for external circuit 
control. It is available, factory in- 
stalled on an 80A or 2D Recorder, for 
$750.00. 

Extremely flexible in operation, pro- 
grams are prepared quickly and can 
be changed easily—simply by draw- 
ing another line. The F-2 offers large 
programming capacity, with use of 
roll charts up to 120 feet in length. 
Permanent records are made imme- 
diately, may be stored indefinitely. 


The Autograf 2D Recorder and F-2 
Line Follower are combined in the 
Moseley 2D-5 Transport Delay Simu- 
lator, which records in analog form 
a function representing a process 
control or experimental operation 
and then reproduces that process af- 
ter a selected delay time. Readout 
delay is adjustable from 4 seconds 
to 7 minutes. 

Moseley Application Note AN 102 
discusses “Program Controllers”, in- 
cluding use of the F-2 with Model 
80A and Model 2D-5. 

Write or call today for the applica- 
tion note and for complete specifica- 
tions on the Line Followers, compat- 
ible Autograf Recorders and the 
Transport Delay Simulator. 
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Instruments Aid Shaking Palsy 


Northwestern University’s 
Medical School has developed 
advanced electronic instrumenta- 
tion which gives doctors a sec- 
ond-by-second picture — as their 
surgery proceeds—of the changes 
in tremor in patients suffering 
from “shaking palsy.” Early re- 
sults make them hopeful that 
the new technique will reveal, 
as the operation goes on, exactly 
what surgery is best for the cure 
of shaking palsy, or Parkinson’s 
disease. Preliminary findings on 
four patients showed dramatic 
reduction in the debilitating 
muscular tremors which charac- 
terize the ailment. Surgical de- 
struction of small parts of the 
thalmus (brain) often alleviates 
the patient’s rigidity, slowness 
and shaking. 

The vibration transducer used 
(See Figure 2) was originally 
developed for testing aerody- 
namic surface vibration in air- 
plane wings and missiles. Taped 
to the patient’s finger, foot, or 
jaw, it generates electric signals 
which recorded on a direct-writ- 
ing oscillograph (Figure 1) re- 
veal the tremor amplitude, fre- 
quency and wave form. From 
these records the doctors can tell, 
as the operation proceeds, exact- 
ly what effect their surgery is 
having. 

The aeronautic instrumenta- 
tion was adapted to surgical use 
by electronic engineer Mathew 


Figure 1. Instrument engineer, now 
a member of the operating-room team, 
scans oscillograph of 7 critical vari- 
ables which reveal patient’s condition. 


Petronick of NWU’s medical 
school. He designed, too, an FM 
intercom system, which by head- 
sets and microphones enables 
the surgeon, neurophysiologist 
and instrument engineer to in- 
tercommunicate. These sets are 
self-contained wireless trans- 
ceivers permitting complete free- 
dom of movement. All conversa- 
tion is tape recorded and synch- 
ronized with all other data. 
Other simultaneous recordings 
are made during operations of 
the patient’s breathing, heart 
rate, brain waves and the brain 
temperature at the point of op- 
eration. And during surgery, the 
patient is fully conscious, able to 
answer questions by the doctors. 
If successful, this new instru- 
mentation technique will hold 
out hope for the one half million 
Americans suffering from palsy. 
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Dept. E-10, 409 N. Fair Oaks Ave., Pasadena, Calif 

MUrray 1-0208; Area Code 213 

TWX PASA CAL 7687, Cable MOCOPAS 
Field representatives in al/ principal areas 
Data subject to change without notice. Prices 
f_o.b. Pasadena. Pioneer and leader in X-Y 
and Strip Chart Recorders 
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Figure 2. Electronic 
equipment (right) 
amplifies signal 
produced by 
vibration transducer 
taped to patient’s 
finger (center). 


26 / ISA Journal! 





Engineered by Bristol: 


DIGITAL SUPERVISORY CONTROL 
for Peoples Natural Gas 


The Peoples Natural Gas Company safeguards service to 
its 265,000 residential and industrial customers with a 
supervisory control system designed to be the most secure 
jin the gas distribution industry. Every component in this 
Bristol engineered digital system was specified and built 
for reliability and operating efficiency. 

From a central dispatching office in Pittsburgh’s Gate- 
way Center, dispatchers receive a continuously displayed 
digital description of flow, pressure, and temperature con- 
ditions at the system’s five major metering and regulating 
stations. At timed intervals or on demand, all data is also 
permanently recorded by an automatic logger on type 
written log sheets. 


Upper Photo: Central station readout is provided by digital indicators 
on the schematic panels at left and on typewritten sheets from the 


lati 





Lower Left Photo: Metering and regulating station variables are moni- 
tored by Bristol gas flow computers and Dyna-Servo static pressure, 
temperature and differential pressure transducers. Use of conven- 
tional pneumatic controllers and diaphram valves is made possible 
by Dynamaster® digital-to-analog transducers (at center and right of 
©Reg. T.M., U.S. Pat. Off. 


Control signals are selected digitally, subjected to a 
series of automatic security checks and transmitted via 
Westinghouse digital facilities and Bristol controllers to 
the proper regulators. Alarm contacts provided on the 
remote controllers can also be reset from the central sta- 
tion, facilitating adjustment to varying load conditions, 

For detailed information about Bristol system engi- 
neering or for assistance with your specific telemetering 
or control problem, write: Acco 


THE BRISTOL COMPANY, 129 BRISTOL ROAD 
WATERBURY 20, CONNECTICUT. 


A Subsidiary of American Chain & Cable Company, Inc. 


data logger at far right. Control signals are telemetered digitally from 
the operator's console shown in center of picture. 


panel) which convert the telemetered binary bit signals into pneu- 
matic regulator set points. Lower Right Photo: These Bristol Meta 
graphic controllers operate pneumatic regulator valves through con 
ventional 3-15 psi control signals. All valve positions are controlled 
by digital commands from the central dispatch office 


BRIS I OL ... leader in instrumentation for the gas industry 


AUTOMATIC CONTROLLING, RECORDING, LOGGING AND TELEMETERING INSTRUMENTS 
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scANNING | APPLICATIONS 


RELIABLE 
TEMPERATURE 
CONTROL 





An Easily Built Proportional Control 


STARTS 

WITH 

LON 
THERMOCOUPLES 


like the swaged couple shown, 
which offers the advantages of small 
size and fast response for a wide range 
of applications 





This is only one of L&N’s complete 
line of thermocouples and accessories, 





designed for diverse applications in 
metalworking, chemical, ceramic, 
glass, power and other industries. 


To get the best out of your L&N tem- 
perature instruments, be sure to use 
L&N thermocouples! You'll find it 
pays. For details on L&N’s complete 
thermocouple line, ask your nearest 
L&N office for Catalog EN-S2. Or write 
Leeds & Northrup, 4929 Stenton Ave., 
Phila. 44, Pa. 


LEEDS & NORTHRUP 


Pioneers in Precision 
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Although we usually think of 
“controlled rectifiers” as on-off 
switching devices, they make 
ideal proportioning final control- 
elements in solid-state control 
systems such as that of Figure 1. 
Here the controlled rectifier of- 
fers important advantages over 
the conventional saturable reac- 
tor it replaces. 


How It Works 


In Figure 2, a Westinghouse 
Trinistor® controlled rectifier is 
used as the final control-element 
to proportion power flow from 
the full-wave rectified supply to 
the load. Note the essential dif- 
ference between the controlled 
rectifier and an ordinary recti- 
fier: the controlled rectifier has 
a third “gate” connection. This 
third connection is controlled by 
a phase-shifting drive unit. When 
a d-c control signal is applied to 
this drive unit, it produces, every 
half cycle, an output pulse which 
is phase shifted relative to the 
a-c supply by an amount strictly 
proportional to the size of the d-c 
control current. 

Since these pulses feed into 
the controlled-rectifier gate, it 
will be turned on with each 


LINE SATURABLE | —> HEATER 
REACTOR LOAD 


Sapna 


ee 


x MAG AMP 4— | PROPORTIONAL 
DRIVER CONTROLLER 


SUPPLY 


olomm ele), Baa ie & 


pulse, and will stay on until the 
supply voltage reaches zero at 
the end of each cycle. Thus, a 
series of chopped sine waves are 
produced, the duration of each 
depending on the size of the d-c 
control signal to the drive unit 
(Figure 3). 


Practical Application 


In practical operation, the rms 
load voltages are more important 
than the instantaneous voltages 
and waveforms in the circuit. For 
instance, if the load is a heater 
platen, the relation between in- 
put d-c control and rms value of 
output voltage is of principal 
interest. (Figure 4). This curve 
is essentially the same as would 
be obtained with a Magamp and 
saturable - reactor combination 
feeding the same load. The con- 
trolled rectifier then can be used 
as a replacement for saturable 
reactors with the usual Magamp 
driver replaced by a phase shift- 
ing Trinistor drive unit. Al- 
though a d-c output to the load 
has been shown for clarity, 
equally simple circuits can be 
used for a-c output. 

This controlled-rectifier pro- 
portional controller has several 
Figure 1. A con- 
trolled rectifier 
can advantage- 
ously replace the 
saturable reactor 
in solid-state 
systems like this 
proportional 


temperature 
control. 


THERMO- 
COUPLE 
Q 


Figure 2. A con- 
trolled rectifier 
used as the final 
control element 
in a proportional 
control system. 








advantages over saturable reac- 
tor control: It is much smaller 
and lighter for a given rating, 
response time is faster, full- 
range control can be obtained 
(magnetizing current and leak- 
age reactance limit the control 


Figure 3. Load-voltage wave- 


forms. 


LOAD VOLTAGE 
OF FULL OUTPUT 


PERCENT 
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Figure 4. Average and rms output 
voltages are plotted as functions 
of the d-c control current. 


range in saturable _ reactors), 
energizing surges can be elimi- 
nated, losses are much lower and 
output is independent of load 
reactance. Finally, the cost of 
controlled rectifier control is 
usually less than saturable reac- 
tor systems when the cost of 
drive circuits is included. Con- 
trolled rectifiers now are availa- 
ble to handle multi - kilowatt 
loads. With the recent availabil- 
ity of simple and inexpensive 
phase - shift magnetic drive 
units*, design of these controls 
is no more complicated than sat- 
urable reactor system design. 
Since these drive units can oper- 
ate from a d-c control current of 
several milliamperes, they are 
ideal for use with standard pro- 
portional controllers. 


*Silicontrol® — VecTrol Engineering 
Inc., Stamford, Connecticut. 


ISAJ thanks go to Keith H. Sueker, 
manager of product planning, Westing- 
house semiconductor department, for 
this story. 
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TELEDYNE AND TELEFLIGHT PRESSURE SYSTEMS 


ABOUT 


TEMPERATURES: Up to 500° F. 
PRESSURES: 0 to 200 PS! 


Taber Transducer keeps close tab on 
autoclave air pressures at Twin Coach 


The dependability and accuracy of Taber Bonded Strain Gage Pressure Trans- 
ducers are pointed up in the manufacture of bonded aircraft assemblies at 
Twin Coach Co., Buffalo, N. Y. 

Assemblies are bonded at temperatures up to 500° I 
clave where atmospheric conditions must be precisely controlled. Mounted 
externally to permit this high temperature application, a Taber Model 217 
Teledyne Pressure Transducer senses autoclave air pressures from 0 to 200 psi, 
accurately and continuously. Quality of manufacture is thus insured! 


inside a 12’ x 37’ auto- 


Among the many performance pluses of Taber Transducers are high frequency 
response, minimum hysteresis, infinite resolution and low sensitivity to tempera- 
ture effects, vibration and shock. Models are produced for a wide variety of 
test, ground support, or airborne applications, with pressure ranges from 0-50 
to 0-10,000 psi. 

For detailed information on 
to your letterhead 


Taber Transducers, mail this coupon attached 


TO: TABER INSTRUMENT CORPORATION 
AEROSPACE ELECTRONICS DIVISION SECTION 241 
107 Goundry Street, North Tonawanda, N. Y 


name 
company 
address 


city 
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Now you can read them all... 


directly, instantly with 


Erie Instru/mation Model 740 | 


Frequency Counter and 
Preset Translator 


Model 740 is Gesigqned for monitoring any fre 
quency to 120,000 cps and converting directly to 
al units using standard transducers. One 
n flow calibration systems for engines 
where Ib/sec or gal/min of flow is a 
Rate measurement applications in- 
ear velocity and production mon 
volume per unit time). Physical 
bs/hr) are displayed with 
t. The Model 740 can also be 

e interval generator and per 


ounter 


Invual or automat re 
ent time base selection are 
1t make the 740 an out 


omplete technical 


NE 
RE 


ERIE PACIFIC, DIVISION OF 
ERIE RESISTOR CORPORATION 
12932 S. We 
Hawthorne, California 
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SCANNING 


EDUCATION 





Students learn 
troubleshooting 
on actual, 
operating 
equipment. 
Mag-flow 
primary (left) is 
compared to 
rotometer 
(center) by flow 
indicator (right). 


F&P School Takes to the Road 


In an interesting switch from 
the usual factory-based instru- 
ment training course, Fischer & 
Porter Company has _ instead 
sent their school out to the 
scholar, wherever he may be. 


When service requests began 
to mount after introduction of 
their new magnetic flowmeter, 
F&P concluded that user misun- 
derstanding of the design and 
measurement method used was 
preventing general application 
of a basically sound and efficient 
instrument. Knowing that con- 
ventional home-office training 
never would meet their 18- 
month target date, the company 
began a “crash” educational pro- 
gram. Their special mag-flow 
traveling training school now 
has been given in Chicago, Balti- 
more, Houston, Los Angeles and 
Cleveland. Enrollments have 
steadily mounted from Chicago’s 
35 men to over 100 in Cleveland. 

The intensive, two-days course 
includes: 

First Day AM: Operating the- 
ory and development history of 
the magnetic flowmeter. De- 
scription of entire system, con- 
struction and installation. Ef- 
fects of internal and external 
variables such as density, viscos- 
ity, piping configurations, tem- 
perature, entrained air, liquid 


conductivity, power variations 
and pipe-wall buildup, on the 
measurement signal. 

First Day PM: Theory and op- 
eration of readout system; pre- 
amplifier and servoamplifier; 
servomotor, voltmeter, smooth- 
ing, gain network, null suppres- 
sion, slidewire circuits, and 
ranging. Set-up and operation. 

Second Day AM: Maintenance 
procedures and trouble-shooting 
on actual equipment (see Pho- 
to). Grounding techniques for 
various pipe and primary com- 
binations: steel primary with 
both insulated and uninsulated 
pipe; fiberglass primary with 
both insulated and uninsulated 
pipe. 

Second Day PM: Special-pur- 
pose mag-flow systems and read- 
outs, miniature transistorized in- 
dicator, low conductivity sys- 
tems. Summary of entire course 
plus a two-hour question and 
answer period. 

Each student completing the 
course gets a certificate. 

F&P finds the traveling school 
so effective in reaching techni- 
cians who otherwise might re- 
ceive training much later, or not 
at all, that they may extend the 
technique to others of their 
products. 








AiResearch 
introduces 


pneumatic 


computer 
to the 
process 
industry 


Measuring approximately 13 inches 
computer pe ae fim gprs The AiResearch Pneumatic 
pred ap pan Analog Computer 
is the next evolutionary step in process 
control. It assures continuous on-line 
solution within one percent overall 
accuracy of expressions or equations 
requiring as many as 10 or more 
mathematical functions. 
AiResearch can (a) mechanize your 
control expressions, (b) assist you 
in formulating the control expressions 
Provides control accuracy within 1% and mechanize them, or (c) present 
e Performs all necessary mathematical functions pon. puns apne. 
e Utilizes existing plant instrumentation 
e Can receive and transmit electrical signals 
e Comparative low costs assure rapid pay-out 
e The building block technique of modular construction 


assures flexibility to cope with problem changes. hydraulic and electronic control 
systems and components. 


This industrial computer system 
is a result of more than 20 years of 
experience by AiResearch in the design 
and manufacture of pneumatic, 


* Please direct inquiries to Controls Systems, AiResearch Phoenix Division 


CORPORATION 
AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 
Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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Cabled Multicouple Extension Wire 
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Dekoron Type AT multiple pair harness thermocouple extension wire 
assures peak performance of your process now—and for years t me 


Magnetic shield —made of magnetic material only—protects process. performance 

from magnetic and static interference, gives. greater impact and crush resistance while 

maintaining easy installation. Number-coded twisted pairs speed field installation without 
elaborate testing. Chemical and moisture resistant construction lasts years longer 


Request a sample of Dekgron Type AT multicouple extension wire in lron-Constantan 
Chrome-Alumel, or Copper-Constantan today. It's application engineered by the company 
with the greatest backlog of application experience 


eo 


NO CONDUIT REQUIRED 


y bs, Number-Coded Pairs 
Flexible Stee/ Armor INSTALL FASTER 
MAGNETIC-ELECTROSTATIC SHIELD 








/ 
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Viny! Outer Sheath 


DIRECT-BURIAL APPROVED 
£ 


Modified Square Lock Armor 
MECHANICAL PROTECTION 


Twisted Pairs 
CANCEL OUT NOISE 


products 


quality @ research ® service 





SAMUEL MOORE & COMPANY e DEKORON PRODUCTS DIVISION e MANTUA, OHIO 











Are You 
A Dynamic 


Engineer? 


EDITORIAL 





This is a quiet kind of evolution taking place in the world of instrumentation and auto- 
matic control—quiet because the people involved do not like to show their ignorance, and 
evolutionary because the change is inevitable. The change is from statics to dynamics. Regard- 
less of how difficult it may be and the problems involved, engineers and their management 
are being forced to orient their thinking to the dynamic aspects of design and application. 
For the younger engineer, it means updating his knowledge of basic physics and mathema- 
tics. For the “over 40” engineer the change is more difficult because his formal education 


is considerably removed from today’s demanding technology. 


Mathematics goes hand in hand with dynamics, and thus is the key element in this evo- 
lution. The senior engineer must either take new courses in mathematics or have a younger 
man schooled in higher mathematics at his side. If any research, design or application group 
fails to consider the dynamic aspects of their problems, real progress will eventually stop. 
Even though they are competent and experienced, the day will come when these men can- 
not meet the competition, for conventional techniques and procedures are not good enough 
to meet the demands for greater efficiency and higher productivity in every facet of our in- 


dustrial and social systems. 


Everything about us is constantly changing. Time is an ever present factor which engi- 
neers cannot afford to ignore, even though it makes difficult problems even more so. There 
was a time when “cut and try” was the acceptable method to solve tough jobs. But not 
any more—it is too expensive to build a plant or fire a missile only to find you guessed 
wrong. Most engineers were and are taught in terms of statics. There are exceptions of 
course, mostly because their problems involve nonlinear systems. There are too few edu- 
cators and industrial managers who have squarely faced up to the fact that industrial in- 
strumentation problems involve complex nonlinear systems. Too many of us look upon dy- 
namic data as a special case of statics. The reverse is true—statics is a special case of dy- 
namics particularly in the areas of industrial processing and military systems. 


The relatively infant science of measurement and control has keynoted the tremendous need 
for dynamic approaches. Industrial and military advances such as fire control, radar, long dis- 
tance communication, digital control computers, inertial guidance and fully automated plants 
would not be in existence without the pioneering efforts of those who thought in terms of 
dynamics. Advanced mathematics coupled with logic has unlocked the dynamic approach to 


complex nonlinear engineering problems. 


More engineers trained in higher mathematics is the answer to the challenge of a dynamic 
approach—for mathematics is the common engineering language that permits precise defini- 
tion of a problem, expression of equipment behavior, and projection of predictable solutions 
near the real answer. Many excellent engineering brains are hampered because they do 
not have practical knowledge of differential calculus, transfer functions, probability and sta- 
tistics. Once these are formally learned there is the additional problem of knowing when to 
use and discard information in a practical every-day problem. 


Every aspect of our economy is growing more complex. With a dynamic, logical scientific 
approach, predictable solutions to problems can be determined before we build plants, fire 


missiles, and set new plans in motion. A static minded engineer is our country’s greatest lia- 
bility. Top management should take the initiative to see that our quota of static is minimized. 


Claas te, (oy 
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Telemetered data from submerged “cans” 


Exploring Subsurface Waves 


With Neutrally Buoyant Floats* 


by T. E. POCHAPSKY 

Hudson Laboratories 

Columbia University 
Dobbs Ferry, New York 


These submarine-like instrumented 
floats follow and measure the turbu- 
lence and internal wave motions at 
prescribed depths in the ocean. After 
recording their data on a built-in 
camera or telemetering it acoustic- 
ally to a "listening ship, the floats 
are recovered for future use. 


SWALLOW -TYPE neutral floats, 
named for the man who first used 
them in 1955, are objects that can be 
“trimmed” to make them settle at any 
desired depth in the ocean.t Equipped 
with sound pingers (devices for emit- 
ting periodic short bursts of sound), 
they can be “followed” to investigate 
the flow of deep water. 

A typical float made of an aluminum 
pipe with removable end caps is able 
to withstand pressures existing at 
depths to 2500 meters. A simpler ver- 
O-ring sand- 


sion, consists of an 


* This work, identified as Hudson Lab- 
oratories Contribution No. 112, was sup- 
ported by the Office of Naval Research 


+ A Neutral-Buoyancy Float for Measur- 


ing Deep Currents by Cc. Swallow 
Deep-Sea Res. 3, pp. 74-81, 1955 
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wiched between two commercial pipe- 
cap forgings. True hemispheres used 
this way operate at depths to 7000 
meters (Figure 1)! 

In using instrumented floats, which 
generally weigh less than 70 Ibs (32 
kg), the big problem is one of control 
— how to send it untethered to a de- 
sired depth; know where it is; obtain 
the data it senses; and then retrieve it. 

Since the only communication with 
the float is acoustic, much effort was 
expended in developing a suitable 
pinger. In the end, it turned out to be a 
standard 11%” diameter hollow piezo- 
electric ceramic cylinder capped with 
2%” diameter metal pistons. The 
whole assembly fits into a metal tube, 
leaving only the pistons exposed. The 
interior then is filled with a silicone 
oil. Pingers have been tested at a pres- 
sure corresponding to 4000 meters of 
water. They operate at 10 kc with an 
acoustic efficiency near 35%, and, 
when driven at 200 volts, produce an 
estimated pressure of 30 dyne cm~* 
a mile away. 

The instrumentation within a float 
is designed to measure the position and 
acceleration of the shell, and to obtain 
the temperature of the surrounding 
water. Making measurements at sea 
always seems to entail the replacing of 
batteries, changing of film, or the mak- 
ing of interior adjustments. Because 
of this, the effective density of the unit 
cannot be fixed in advance. Instead, 


floats are trimmed for neutral buoy- 
ancy in a tank on deck, and by using 
charts we determine the additional 
weight needed to match the float den- 
sity to that of the water at the pre- 
scribed depth. This prescribed, or equi- 
librium, depth can be reached in a 
shorter time by employing on the float 
an extra weight that can be detached 
automatically near the test level ( Fig- 
ure 2). 

It is desirable to have the ship main- 
tain a position over the submerged 
float. To accomplish this, the ship gen- 
erally is headed into the wind with the 
screw turning slowly, relying for its 
navigation on the time delays between 
signals received at three hydrophones. 
Often the signals are “lost” as a result 
of deceptive transmission in non-ho- 
mogeneous water. At such times, the 
noisy increase in screw speed needed 
to head the ship in the direction of the 
float is not welcome, particularly if the 
pings are telemetering information. 

Floats have been submerged for in- 
tervals ranging from a few hours to a 
few days, at the end of which time the 
tests are terminated by the time-clock- 
controlled release of a '%-kg weight 
from the float. Housed in its own shell, 
the return mechanism has protruding 
through the shell wall a small shaft 
that turns a latch to free the external 
weight. On earlier models, an interior 
mousetrap device turned the shaft after 
being triggered by a cam on the clock. 











Figure 1. These spherical 
floats (with pingers 
shown on top) can 
operate 20,000 ft 
underwater. Spheres are 
in inverted position in 
which power is cut off by 
mercury switches. 
Cylindrical float at right 
has end cap removed. 


Now, an electric motor turns the shaft, 
and the mechanism can be operated 
on demand from the ship. To have the 
release mechanism “fail safe”, two re- 
rurn units may be used. Also assuring 
eventual return of the float is the 
presence of a small magnesium link 
attached to the surfacing weight. 

A surfaced float does not ride high 
in the water, and for this reason, floats 
display an orange nylon pennant on a 
fluorescent orange shell to increase 
their visibility. Smoke bombs, dyes, 
blinking lights, and numerous other 
methods have been used for long-range 
spotting, but with indifferent results. 
Offering considerably better results, a 
small radio transmitter has been used 
to detect a lost float at a range of 8 
kilometers. Once a float is found, it is 
lifted out of the water with a boathook 
Instrumentation 

The weight of the instruments that 
can be carried in a float of the present 
size is near 10 kg (22 Ib). Actually, 


about half of the otal displaced weight 
is absorbed by the shell alone. Also 
taking a good share of the weight are 
the pingers, batteries, etc., with little 
allowable weight left for electronic cir- 
cuitry. On the other hand, larger floats 
no longer can be handled by one man; 
therefore they cost more to use. For- 
tunately, miniaturization has made the 
present size practical, and any future 
heavy loads can be accommodated by 
using a cluster of buoyant shells 


Early Instrumentation (See Figure 3) 
Original floats used electronic circuits 
only to trigger the pinger every few 
seconds. At this rate, one kilogram 
(2.2 Ib) of batteries lasted approxi- 
mately 24 hours. Of course, the ping 
rate could be reduced to extend battery 
life. 

Data were recorded on a strip of 
photographic film driven by a small 
motor. Both a thermometer and a pres- 
sure gage were photographed directly, 
whereas pressure gradients were ob 


Figure 2. End cap of a 
cylindrical float with 
shield removed from 
circuit strips. Weight- 
dropper can at bottom 
left shows method of 
attaching dropping 
weight. Hydrophone lies 
in front of weight 
dropper. 


Figure 3. Cross-sectional 
view of an early model 
of instrumented neutral 
float. 


tained with a mirror-diaphragm sys 
tem. The diaphragm formed the lid of 
a shallow well just outside a_ thick 
window on the float, and the water be- 
rween it and the window was vented to 
the ocean through an open 1-meter- 
long water-filled pipe. Although the 
exterior side of the diaphragm was ex- 
posed to water at one end of the float, 
the interior side was exposed to the 
pressure 1 meter away. Consequently, 
the diaphragm responded to the accel- 
eration — relative to the float — of a 
l-meter column of water. As the dia 
phragm deflected, it moved a knife 
edge that rotated a mirror that in turn 
moved a light spot. The sensitivity was 
approximately 1/3 mm dyne~! cm* 


This mechanical type of instrumen- 
tation, made necessary by the lack of 
transistorized telemetering equipment, 
had a scale-limited sensitivity. Zeroing 
of the mirror system in particular was 
troublesome, with the sensitive ther- 
momerers tending to be off scale be 
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Figure 4. Shipboard 
receiving equipment 
includes (left rack, 
top to bottom): radio 
receiver; recall and 
interrogation 
circuits; amplifiers 
for hydrophones; 
processing and test 
signal equipment; 
(center rack) 
oscilloscope; 
rejection circuits for 
filtering out echoes; 
spare digital printer; 
(right rack) crystal- 
controlled clock 
printer; digital 
counter. 


cause the floats settled in water ap- 
preciably different in temperature from 
the midpoint reading. Servo-operated 
bridges were the obvious solution to 
such problems, especially because they 
lend themselves so readily to telemetry 
and photographic digital recording. At 
that stage, however, telemetry was con- 
sidered to be the particularly pressing 
problem. 


At that time, investigators also be- 
lieved that more consideration should 
be given to the detailed position of a 
float, and that accelerations were ob- 
tained better from the derivative quan- 
tities of displacements. No provision 
was made therefore for further meas- 
urement of temperature fluctuations 
(these are very small in equipment 
that tends to move with water at a 
fixed temperature). As a result of 
these beliefs, attention was directed 
toward measuring fluctuations in the 
vertical and horizontal positions. 
Current Instrumentation. In line with 
more recent design, each float now 
contains circuits for transforming the 
magnitudes of detected signals into 
proportional time delays, as well as a 
hydrophone that triggers circuits in 
response to external signals. 


Depth of a float is obtained by meas- 
uring the pressure-controlled time de- 
lay between the pings given off by 
the float. A “transponding” feature 
allows measuring of the distance be- 
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tween a test float and another pinging 
reference float. 

This “transponding” function is car- 
ried out between two free floats, in- 
stead of between a single free float 
and a ship of uncertain position. By 
listening at the ship, the distance be- 
tween the two floats can be deter- 
mined, the distance being a function 
of time. The master float periodically 
transmits a pressure-controlled pair of 
10-kc pings to the second float, which 
in turn reacts by sending out a pair of 
8.5-kc pings to signal its depth. On 
“hearing” the second pair of pings, the 
master transforms them into 10-kc 
pings. At the ship, both 10-kc pairs are 
received, separated by a time interval 
that increases with radial distance be- 
tween floats. 

Each pulse lasts 15 msec and is 
driven by 30 watts of power supplied 
by a 36-volt battery weighing 1% kg 
(1.1 Ib). The pulse is controlled by 
circuits utilizing a regulated power 
supply, a bridge, a ramp voltage com- 
parator, etc. These control circuits use 
a 22'%-volt battery (0.4 kg or 0.9 
lb). The long time stability of the 
circuits is +14 msec. 

The pressure gages are of a type in 
which the motion of a diaphragm 
changes the relative inductance of two 
coils. This disturbs the balance of a 
bridge circuit and the unbalanced volt- 
age is converted into a keying pulse 
lasting a time proportional to the 





an 
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amount of unbalance. Full-scale delay 
is 500 msec, with reception being such 
as to introduce approximately a 1-msec 
uncertainty in the measured delay. 

Initially, when the floats are touch 
ing, the pulses measuring float separa- 
tion have a fixed delay of 750 msec. 
As they separate, there is added delay 
because of the time needed for sound 
to go to the second unit and return 
to the master. In quiet seas, communi- 
cation has been established at distances 
over one kilometer, with the possibility 
of communication at much larger dis 
tances very likely. 

Aboard ship (Figure 4), ping sepa- 
ration times are measured with a com- 
mercial preset counter; and these 
counts, together with the time of day, 
are printed every few seconds. To in- 
sure a continuous collection of data, 
both a tape and a pen recorder are 
employed. 

Pinged signals are filtered through 
variable bandwidth filters, which usu- 
ally are set to a width of 1 kc. The 
basic listening equipment is transis- 
torized and battery-operated to enable 
its use under silent ship conditions, if 
necessary (Figure 5). 


Float Motion 


Measurements obtained with neu- 
trally buoyant containers have an ap- 
peal in that they are carried out under 
calm subsurface conditions in a vehicle 





Figure 5. Schematic 
diagram of float 
instrumentation. 


that seems to move with the water. 
This “tagging” feature, however, 
should not be overrated; in some cases 
it may be necessary to account for the 
flow of water past a free shell. 


Swallow pointed out that a neutrally 
buoyant float is stable at a given depth, 
if it is less compressible than water 
and has the same density as the water 
at that depth. A settled float will follow 
horizontal water motion because it is 
subjected to the same horizontal driv- 
ing forces as an equivalent volume of 
water. The rigidity of the float may 
prevent an exact duplication of that 
motion, however. In the vertical direc- 
tion, there is a more serious difference 
in motion because the relatively incom- 
pressible float tries to remain at a 
level of constant hydrostatic pressure. 
Consequently, it tends to respond to 
fluid drag or hydrodynamic pressure 
gradients in the same way as a damped 
mass on a long weak spring. 


To study float response, one should 
imagine a float immersed in a relative- 
ly large volume of water that is accel- 
erated in an alternating vertical pres- 
sure-gradient field. The acceleration of 
both the water and the float will be 
impeded by gravitational forces acting 
when either is displaced to a level of 
different density in a stratified ocean. 


The approximate equation for the 
displacement Z,, of water in an alter- 
nating pressure field can be written: 
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where pr is the density of the water, 
K,, is the restoring “stiffness” on a 
small volume of water in stably strati- 
fied surroundings, and p is the dynamic 
pressure alternating at an angular fre- 
quency w. The dots in the equation de- 
note time differentiations. 

The displacement Z of the float 
obeys the equation: 


oe . 40 
prz+Krz+e8 EF —o— 


— 24 f(2,—2) + b (Ze —2 
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Pr is the average density of the 
float, and Ky Z is the restoring force 
when the float is displaced from its 
equilibrium position at Z = 0. The 
third term corrects for the change in 
density of the float produced by 
changes in temperature 6, when there is 
relative motion between the float and 
nearby water. On the right side of the 
equation, the term in f acknowledges 
the presence of viscosity. The final 
term is introduced to correct for the 
inertial interaction between the float 
and adjacent water; it is large, that is 
comparable to Op/Oz, when the float 
does not follow the water. 

These equations show resonant mo- 
tions at definite frequencies for the 
water and the float. In the ocean, K,, 
changes appreciably with depth so that 
the local resonance, or Vaisala fre- 
quencies, vary with position*. Typical 
values of K, are 10—* dyne cm~* in 
the main thermocline and, 6 « 10-7 
in deep water. Since the float is less 
compressible than water, Ky varies 


* Hydrodynamics of Oceans and Atmos- 
pheres, by Carl Eckart, Pergamon Press, 
New York, 1960 
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from near 1.4 & 10~* dyne cm~* in 
the main thermocline to 2.5 *« 10-° 
in deep water. The float resonance thus 
is less sensitive to depth and varies 
from 10 min in the main thermocline 
to 20 min in deep water. Measurement 
showed the compressibility of a typical 
float to be 1.77 K 107"! dyne —! 
cm*; whereas water has a compressi- 
bility near 4.4 & 10-1! dyne —? cm’. 

In water having a large temperature 
gradient, Kp is approximately equal to 
K,,, and the float tends to follow the 
water motion at all frequencies. In 
deep water, Ky is greater than Ky, 
and the float follows the water only 
when it moves at frequencies above 
the resonance of the float. Such fre- 
quencies probably do not occur at 
that depth. 


Conclusion 


The foregoing simplified analysis 
suggests that floats follow water mo- 
tion in the thermocline with fair ac- 
curacy. In deep water, however, they 
will remain at nearly fixed levels unless 
there are large variations in the vertical 
flow. The neutrally buoyant cans will 
follow horizontal motions fairly closely 
at all depths, and probably can be used 
to measure the horizontal displace- 
ments associated with deep internal 
waves. 
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Figure 1. Over the 
same range of 
concentration, 
two variables 

(A and B) show 
different ranges 
of conductivity. 


CONDUCTIVITY. 


CONCENTRATION 


Extending Analytical Methods 


With Process Computers 


by ROBERT M. GREEN* 
The Foxboro Company 
Foxboro, Massachusetts 


The use of analog and digital pro- 
cess computers for analysis imposes 
tough demands, which in general 
cannot be satisfied economically by 
laboratory methods. Often, a less 
expensive and thoroughly acceptable 
system results from employing sev- 
eral simple, ‘non-specific’ analyzers 
in combination with the computer. 


PROCESS ANALYSIS by laboratory 
tests is expensive and not very prac- 
tical for real-time control. Moreover, 
the advent of analog and digital proc- 
ess computers, with their demand for 
increased specificity, accuracy, reliabil- 
ity, and speed, has made it extremely 
difficult for laboratory-type analysis to 
keep pace economically with the on 
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stream type of analysis. Even so, sys- 
tems being developed for on-stream 
analysis often are more complex than 
necessary. Many times, they can be 
simplified considerably just by the use 
of several uncomplicated non-specific 
analyzers in combination with a proc- 
ess computer. The computer permits 
extension of analytical methods by the 
mathematical manipulation of two or 
more measurements, thereby providing 
at least a partial fulfillment of its own 
insistent demands. 


Broad Functions 


Process analysis performs four broad 
functions 
|. To determine end-product quality 
so that the process can be readjusted 
to meet product specifications. 
2. To determine the composition of 
intermediate materials and thereby pro- 
vide an earlier check point on quality. 
Also to establish certain environmental 
conditions, such as acid concentration 
of a neutralizing bath in a textile mill 


3. To detect changes in the feed lines 
upstream of the process, thereby antici- 
pating and minimizing the effect of 
such impending upsets later in the 
process. 

i. To make material balances around 
the process for determining yield, ef- 
ficiency, etc. 

Process computers, once they have 
been made “aware” of the complex 
interrelationships and pertinent cost 
factors of the many variables, are able 
to calculate quickly the optimum way 
to operate the process; they therefore 
need analytical information in per- 
forming the above functions 


Laboratory Analysis 


In an attempt to meet the heavy 
demands of the process computers, 
laboratory analyses have been used to 
obtain much of the necessary informa- 
tion. The analyst and his equipment 
are time-shared, and the cost per point 
analyzed is low. The point is reached, 
however, when tue required frequency 





of analysis exceeds the practical ability 
of the laboratory procedures to keep up. 

Even when the process does not de- 
viate excessively within the minimum 
period for a laboratory analysis, the 
cost of a man plus a laboratory chro- 
matograph and other facilities is about 
$25,000 per year. Should the same man 
and equipment be shared by two sam- 
pling points, the cost is still $12,500 
per year per point. By comparison, an 
average investment per point for an 
on-line analyzer is $8-10,000 installed, 
and the average material and labor 
cost for maintenance is $1,000 per 
year. It is evident therefore that the 
costs for the two approaches are in the 
same order of magnitude. But note that 
the on-line analyzer provides informa- 
tion on a continual basis in many Cases, 
and on a much shorter repetitive cycle 
than laboratory methods. 


System Simplicity 


Analytical equipment should be kept 
as reliable and simple as possible. For 
good analysis, very specific measure- 
ments are needed for individual com- 
ponents and classes of components that 
usually are present in a multi-compo- 
nent stream. This has generated the 
need for devices such as automatic ti- 
trators of many special designs. Spe- 
cificity also can be obtained by treat 
ment of a sample stream so as to elim- 
inate or compensate for the effects of 
interfering materials. Prominent on the 
scene today are quite complex minia- 


Figure 3. Schemat- 
ic diagram shows 
computer represen- 
tation of the system. 


SPECIFIC GRAVITY 





Xo 





CONCENTRATION 


Figure 2. Over the same range of concentration, two vari- 
ables (A and B) show different ranges of specific gravity. 


ture processes, unassumingly called 
‘sampling systems”. These include fil- 
tration, distillation, ion-exchange, and 


other operations. 


Still another approach has two or 
more simple, non-specific analyzers 
yielding quite specific information by 
using elementary algebraic manipula- 
c10ons via computers. Such computa- 
tions often can be made on a small 
analog computer, but when quite com- 


Figure 4. Picto- 
rialized view of 
the system im- 
plementation. 


lex relationships are encountered, 
I 
process digital computers can handle 


the job more easily. 


xample 


To demonstrate the technique, let 
us Consider a tertiary system in which 
one component, which could be water, 
is a solvent. The other two components 
have differing effects on the measured 
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Table I. Data on specific gravity and conductivity for sulfuric 
acid and sodium sulfate in concentrations of 1% and 6%. 


variables (electrolytic conductivity and 
specific gravity, as shown in Figures 
1 and 2. 

The contributions of the two solutes 
to the different measurements must be 
expressed in mathematical terms to ob- 
tain a solution for the two unknown 
solute concentrations. In this example, 
and often in practice, the relationships 
can be considered linear within the 
range of concentrations of interest. 
Assuming no interaction effects (these 
would have to be included if appreci- 
able), we can derive the following 
equations: 

Bute mz BCs. (Ca —%1) Ra 
+ (Cy—%*1) Re+Eaxi 
+ Epxi (1) 


= 3 Sina = .¢ Cs x1) R's 
+ (Cg—x1) R’n+ Saxi 
+- Spxi— 1 (2) 


Where Ey 2 —= measured conductivity 
of mixture. 


Sms measured specific gravity of 


mixture. 


E4x; = conductivity of Component A 
at concentration x}. 


Enx; = conductivity of Component B 
at concentration x}. 


S4x1 = specific gravity of Component 
A at concentration x}. 


Spx specific gravity of Component 
B at concentration x}. 


ag — aj , , 
Ra —————= slope of linearized 
xo X13 
portion of conductivity curve for A. 


by — b; P - 
Rs =- = slope of linearized 
X2— X) 
portion of conductivity curve for B. 


, , 
a4ao—4@y 
se =— = slope of linear- 


Xg— X11 
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ized portion of specific gravity curve 
for A. 

, b’, — 0; 
R's = aT 
ized portion of specific gravity curve 
for B. 


= slope of linear- 


Then let X = R4x; + Rex; — Eami 
-Epxy, and Y = R’4x,+ R’ pX1 


S4 ¥1 at Spx. 
Equations (1) and (2) reduce to: 
Emic = RaCa + RpCp—X (3) 
Emiz = R’aCa + R'nCp — Y (A) 


These two equations (3 and 4) can 
be solved simultaneously and continu- 
ously with a simple analog computing 
system. Concentrations of components 
A and B are determined continuously 
by employing direct on-line, in-line 
elements of a simple nature. Figure 3 
shows a schematic diagram of the sys- 
tem, and Figure 4 depicts the system 
implementation. 

For a practical example, consider 
sulfuric acid and sodium sulfate in a 
water solution. Assuming the region 
of interest to be 4-6% concentration 
of each component, we find pertinent 
data in Table I for use in the fore- 
going equations. If sulfuric acid is 
considered to be “A” and sodium sul- 
fate is considered to be “B,” the fol- 
lowing coefficients are established: 


225 — .165 
2 


me = = 0.030 


.047 — .034 
7 _ 9 


= 0.0065 


1.0385 — 1.0250 _ 


1.0535 1.0343 


0.00935 


System Accuracy 


In actual practice, systems similar to 
those described above (using off-the- 
shelf components) easily give better 


oa 


than + 0.75% accuracy. 

The usual stream analyzer with sam- 
pling system, such as the automatic 
titrator mentioned earlier, has a cali- 
brated accuracy approximating +1%. 
It is obvious that better accuracy is 
obtained by using two, nonspecific, in- 
line analyzers combined with the ana- 
log computer described. As an extra 
bonus, sampling dead-time and other 
measurement lags are eliminated. 


Extending the Technique 


The technique described can be ex- 
tended, of course, to more complex 
relationships. When a digital com- 
puter is used on a process, the com- 
plexity of the relationship may become 
quite involved and still not tax more 
than a negligible part of the computer's 
capability. One example is the calcula- 
tion of molecular weight and aromatic 
content of petroleum fractions by vari- 
ous combinations of specific gravity, 
boiling point viscosity, and refractive 
index. 

In view of the advantages outlined 
above, there can be little doubt that 
the combination of process computer 
and several nonspecific in-line ana- 
lyzers should hold a prominent place 
in modern process analysis. 
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Figure 1. DISPATCH OFFICE AT GATEWAY CENTER. Automatic data acquisition 
and readout gives true “fingertip” control to dispatcher J. H. Philips, enabling him 
to distribute peak day-loads up to 750 million cubic feet of gas to Peoples’ 270,000 


customers. 


Data Automation 


Ups Natural Gas Handling Efficiency 


by GEORGE A. HALL, JR. 
Associate Editor, ISA Journal 


New instrumentation system con- 
trols distribution of over one-half bil- 
lion cubic feet of gas per day to 
more than 270,000 Western Penn- 
sylvania customers of Peoples Nat- 
ural Gas. 


IN RECENT YEARS, The Peoples 
Natural Gas Company, headquartered 
in Pittsburgh, Pennsylvania, has ex- 
panded fast. New pipelines, compres- 
sor stations, metering and regulating 
facilities have been installed through- 
out their territory to meet the rapidly- 
growing demand for gas. 

Natural gas is bought from four 
transcontinental pipelines, plus pur- 
chases from local producers and gas 
from People’s own wells. In addition, 
gas is withdrawn from 14 billion cubic 
feet of underground storage when nec- 
essary. 

Such fast, large-scale growth has 
severely complicated the company’s 


problem of prompt, correct and eco- 
nomical gas dispatching. Dispatchers 
must satisfy a wide variety of cus- 
tomer demands for gas, yet observe 
both economical and contractual maxi- 
mum rates at which gas may be with- 
drawn from each source. Add to this 
demand-changes with time of day, with 
season of the year and with the weather 
—and you gain some idea of the dis- 
patcher's problem. 


Anticipating these problems several 
years ago, Peoples’ engineers began 
planning. They knew that to fully ex- 
ploit his skill, judgment and experi- 
ence, the dispatcher would require con- 
stant access tO up-to-the minute, ac- 
curate data on pressures, gas flows, 
valve positions and controller set-points 
from the entire system. They decided 
that only completely-centralized, fully- 
automatic data acquisition and display 
would give their dispatchers the “big 
picture” of total system operation they 
would need. Objective: to provide their 
customers with the most efficient, re- 
liable and low-cos supply of gas pos- 


sible. 


On June 29th, as fulfillment of these 
years of planning, Peoples formally 
inaugurated a completely-centralized, 
truly-supervised, digital gas-dispatch- 
ing system which it believes to be the 
most advanced now in operation. Not 
only does the new data system permit 
automatic remote operation of the five 
regulating and measuring stations, but 
it increases the gas handling efficiency 
of the system. Reason: dispatchers now 
can safely operate closer to pipeline 
and station maximums because they 
now have fast, accurate data they can 
rely on. 

Peoples Company engineers who 
contributed to the new supervisory sys- 
tem are Chief Engineer Howard Joiner, 
Assistant to V-P, Operations, E. H 
Williamson, Chief Dispatcher Bert 
Moniger, and Gas Measurement Engi- 
neers W. M. Hannah, Robert Krueger 
and Carl Dormire. The splendid new 
system is the crowning achievement 
to the career of A. F. Kraus, just re- 
tired as Peoples’ Chief Gas Measure- 
ment Engineer. 

The new data system gathers operat 
ing information from five regulating 
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Figure 2. MEASURING AND CONTROLLING INSTRUMENTS AT McKEESPORT 
—are typical of the instrumentation at the five regulating and metering stations. 


and measuring stations, and is capable 
of handling gas in amounts exceeding 
750 million cubic feet per day for 
over 270,000 customers in 274 com- 
munities spread over 150 miles of 
Western Pennsylvania. 

The system logically breaks down 
into three major parts: Field Stations, 
Transmission, and Dispatch Center; 
and it will be described in that order 
below 


FIELD STATIONS 


Each of the five regulator stations 
contains essentially the same instru- 
ment equipment — measuring, auto- 
matic controlling, analog-to-digital 
converting and digital telemetering 
(Figure 2). The measuring, recording, 
automatic controlling and alarm equip- 
ment was designed and built by the 
Bristol Company, Waterbury, Conn. 
Pittsburgh District Manager for Bris- 
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tol: L. B. Lumpkin. The following ten 
measurement and control functions are 
handled (a total of 104 functions at 
the five stations) : 


Pressure Measurement 
Computed Flow Measurement 
Temperature Measurement 
Remote Control Set-Point 
Remote Alarm Set 

2-Way Remote Valve Operation 
Throttling Valve Operation 
Bi-Directional Flow 

High and Low Alarms 
Deviation Indication 


Measurements 


To provide high accuracy and suf- 
ficient power for alarm and deviation 
contacts, and for slide-wire operation, 
Bristol “Dyna-Servos” are used as 
transducers for all measurements ( Fig- 
ure 3). A servomotor converts the 
measuring-element (position) signal 


(flow, pressure, etc.) into a common 
millivolt signal (slidewire position) 
for easy conversion into the digital 
code for telemetering. 


To save the dispatcher manual com- 
putation and to minimize the number 
of signals to be transmitted, differen- 
tial pressure, static pressure and line 
temperature are continuously fed into 
an analog computer to produce cor- 
rected flow. Manually placed into the 
computer are specific gravity and 
super-compressibility (Figure 4). 


Automatic Control 


Up to five pressures in some sta- 
tions are automatically controlled ( Fig- 
ure 6). These controllers are conven- 
tional 3-to-15 psi pneumatic types (in 
this case operated by gas) except that 
their set-points are remotely adjusted 
on command from the dispatcher at 
Gateway Center Building, Pittsburgh. 





PRESSURE 


To change a set-point, the dispatcher 
selects the desired button on his con- 
sole, dials the desired pressure, and 
transmits that set-point command to 
the proper station and controller ( Fig- 
ure 5). This set-point signal, coming in 
as an electrical digital code, is con- 
verted first to a proportional d-c milli- 
voltage by a system of relays and re- 
sistors. The millivoltage then is fed 
to a self-balancing potentiometer pneu- 
matic transmitter (Figure 3), which 
converts the electric signal to a 3-to- 
15 psi gas-pressure signal that becomes 
the set-point input to the selected con- 
troller. 

To produce accurate pressure con- 
trol over a wide range of gas flows, 
operation of the gas-line control valves 
is staggered — smaller valves for lower 
flows, larger valves for higher flows. 
To operate this split-range valve sys- 
tem, the controller 3-to-15 psi output 
first is increased to 0 to 30 psi by a 
multiplying relay, and then split into 
0-to-15 and 16-to-30 psi ranges for 
the two staggered control valves by 
two, biased, dividing-relays. 

Gas valves not under the local auto- 
matic control described above are elec- 
trically actuated, and can be remotely 
positioned by the dispatcher. His con- 
sole contains selector buttons and com- 
mand buttons for each such valve, and 
he is constantly advised of the valve 
position by pilot lights on his map 
panel. 


Alarm Functions 


There are two kinds of alarms pro- 
vided: On all automatic controllers, 
there are “deviation alarms” to warn 
the dispatcher of excessive departures 
of the controlled variable from the 
set-point; and on all pressure trans- 
ducers there are “high-low alarms” to 
warn the dispatcher of abnormal values 
of pressure. 

The deviation alarm contacts are 
set about 5% above and below the 
set-point of the controller. And when 
the set-point is remotely raised or low- 
ered by the dispatcher, these deviation 
contacts automatically follow along— 
“track”—the change. 

The high and low alarm contacts in 
the pressure transducers can be re- 
motely reset as a pair on command of 
the dispatcher. The spread between 
them can be manually set at the station. 
Since the pressure may be changing 
as a result of valve-position changes 
made by the dispatcher, he must be 
able to readjust the alarms to the new 
condition. The chief function of these 


Figure 3. MEAS- 
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flow computers; 
horizontal indi- 
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ducers (code to 
pneumatic) ; 
blank cases 
contain servo- 
transducers for 
pressure 

and flow. 
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Figure 7. BINARY-CODED DEC- 
IMAL SYSTEM CODE—used in 
the Westinghouse telemeter. 


alarms is to warn the dispatcher of 
changing conditions, such as excessive- 
ly high or low pressures caused by a 
sudden load change, a leak in a pipe, or 
failure of a valve to open or shut. 


Signals from both the deviation con- 
tacts and from the high-low alarm con- 
tacts are transmitted to Gateway by the 
digital code. There they alert the dis- 
patcher by flashing lights (high or 
low) on the map panel, and by an 
audible alarm. 


TELEMETERING 


The communications channel be- 
tween the five, widely-separated reg- 
ulator stations and the centralized dis- 
patcher's office is the telemetering 
facility, with half its equipment in the 
stations and half at Gateway Center. 
Telemetering has been defined as “the 
act of measuring at a distance.” The 
data-acquisition transmission and _ su- 
pervisory system was designed and 
built by the Communications and Con- 
trol Department, Assembled Switch- 
gear Division of the Westinghouse 
Electric Company, East Pittsburgh. De- 
sign engineer: George Revel). 


The Westinghouse telemetering sys- 
tem used at Peoples is the same as the 
500-unit system employed by the US 
Air Force missile testing base, Cape 
Canaveral, Florida, for check-out of 
unmanned tracking radar _ stations 
throughout the 5000-mile South At- 
lantic Missile Range. 


Digital Vs. Analog 


A very significant feature of the 
Peoples’ dispatching system is that it 
uses digital telemetering, rather than 
the analog telemetering so common in 
the gas industry. In actual practice, it 
is difficult for a dispatcher to read an 
analog-type instrument (recorder or 
pointer-on-scale) without close ex- 
amination, and human errors are likely. 
However, data read out on a digital 
display or typed out on a log sheet are 
completely non-ambiguous, and lead 
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to more accurate and faster dispatcher 
decision. Also, a digital signal suffers 
no loss of accuracy in transmission, in- 
dicators for each function automatical- 
ly retain their latest reading, and the 
digital signal can feed directly into a 
logging typewriter. In addition, with a 
digital code it is possible to provide 
almost absolute security against false 
signals or the sending of commands to 
the wrong piece of equipment in the 
field — safety factors of particular im- 
portance in gas distribution. 


Signal Conversion 


As was explained above under 
“Measurements,” the analog position- 
signal of the measuring instruments is 
converted to a millivoltage by a servo- 
driven slidewire. This analog milli- 
voltage, in turn, is converted to a 
decimal (digital) form by digital volt- 
meters, built by Non-Linear Systems, 
Inc. The decimal signal is converted 
to the binary code used in telemetering 
by Westinghouse relay equipment. 


All these converters are contained in 
cabinets located in each of the five 
regulator stations. The cabinets con- 
tain also power supplies for actuating 
all relays and for the slidewires in the 
measuring instruments, plus telephone- 
type relays for transmitting and re- 
ceiving, and heavy-duty relays for op- 
erating the electric valve actuators. 
Equipment is mounted in individual 
pull-out drawers which can be com- 
pletely removed by uncoupling plug-in 
connectors at the rear. 


The entire telemeter system contains 
about 3000 relays, mostly of the highly- 
reliable standard telephone type, and 
52 miles of solder-connected wiring! 


The Binary Decimal Code 


Transmission of all data to and 
from the dispatch center is by a “bi- 
nary-coded decimal system” developed 
by Westinghouse to operate over the 
lowest-cost telephone circuits. The 7-4- 
2-1 type code is transmitted serially 
over the channel in 5 bits, the last bit 
of which is used as a parity check. The 
5-bit code is transmitted as pulses and 
spaces, with information contained in 
both the pulses and the spaces (Figure 
7). A “mark” bit is a long pulse or 
space about 160 milliseconds (ms) 
long, while the “zero” bit is a pulse or 
space about 40 ms long. For positive 
recognition by the receivers, a 4-to-1 
ratio is used between long and short 


bits. 
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TABLE I: Relation between pulses, 
spaces and the decimal number. 


To understand how only 3 pulses 
can convey 10-digit decimal intelli- 
gence, consider Figure 7 and Table I. 
The first digit of the sample code has 
a “mark” (long space and pulse) for 
bits 4 and 5. According to the Table, 
this binary code is the decimal equiva- 
lent of 1. The second digit in the 
figure is the decimal equivalent of 5. 
The third space (midpoint) also is 
long (160 ms). Thus for a two-digit 
number, the total time for transmitting 
a control or supervisory code in one 
direction is about one second. 


Note that every code transmitted 
must have the correct number of long 
and short bits and the correct total 
number of bits—otherwise it will be 
detected as false by the receiver and 
rejected. Again, this is an advantage 
of the digital-type telemeter. 


Selecting the Right Point 


For every device in either the sta- 
tions or in the central dispatch office 
there is a “point-selection” relay. And 
there is an individual code number 
for each of these points — a “tele- 
phone number,” so to speak. 

Each telemeter receiver contains five 
“bit-counting” relays, which recognize 
the long and short bits of a transmitted 
code, and are energized accordingly. 
These five bit-counting relays connect 
into a “tree circuit,’ each branch of 
which terminates in an_ individual 
point-selection relay. In this way, the 
transmission circuit is connected auto- 
matically to any desired device in the 
entire system according to the code 
number received. 


In the same way, each button on the 


dispatcher’s console has an individual 
code number so that when pushed it 





will automatically be connected to the 
correct device in any of the five 
stations. 


Telephone Circuits 


The Westinghouse method of coding 
permits data transmission in the min- 
imum time over a single, slow-speed 
narrow-band channel. Peoples Natural 
Gas has leased standard 15-cycle-per- 
second solid d-c line circuits from Bell 
Telephone — the cheapest available 
type. 

Two kinds of Bell channels are 
used: At Vinco, the most remote sta- 
tion, the Westinghouse transmitter 
connects through a 60-ma telephone 
loop to the local exchange. From there, 
the signal is carried by Bell 43A1 
carrier to the Pittsburgh exchange, 
where it goes back on the local tele- 
phone loop to the dispatch center. 

In all transmission circuits, a con- 
tinuous current flows to prove con- 
tinuity (channel supervision) at all 
times. Should any channel be opened 
or shorted, a pilot lamp on the appro- 
priate map panel would instantly light 
(See Figure 8). 


DISPATCH CENTER 


Map Panels 


For each Westinghouse cabinet in 
the five regulating stations there is an 
associated cabinet in the dispatch cen- 
ter, each of which has a map corres- 
ponding to the piping and valving at 
its station (Figure 8). All incoming 
data, set points, pressures, valve posi- 
tions, high-low alarms, etc. are dis- 
played on these graphic “map panels” 
(Figure 1). 

Below each station map are two 
rows of digital indicators. The top row 
shows the controller set-points at that 
station. The lower row shows the last 
reading on pressures and flows at that 
station. Red, white, green and orange 
pilot lights show high, low, and normal 
pressures; open, partly-open, and shut 
valves, etc., at the correct point in 
each map. Where necessary, lighted 
colored arrows show direction of gas 
flow. 

Thus the data on the entire system 
are presented to the dispatcher in the 
most easily-read and easily-understood 
form. 


Control Console 


All the dispatcher’s requests for data 
and his commands to valves and con- 
trollers originate from the dispatcher's 
console (Figure 9). At upper left is a 
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digital readout, through which he re- 
ceives all data from the field. Just 
below it is the manually-adjusted dig- 
ital transmitter by which he changes 
set-points. 

At the left are 10 buttons by which 
the dispatcher selects the desired op- 
eration: open valve, close valve, tele- 
meter and scan, audible alarm, hi-lo 
contact reset, send set-point, log, flash- 
alarm reset, system check, and cancel. 

To the right on the console are five 
double rows of buttons, one for each 
regulator station, containing a button 
for each pressure and flow point, valve 
and regulator in that station. 

With this console, the dispatcher 
has, literally “at his fingertips,” control 
of the entire 150-mile long system! In 
a few seconds he can: 

1. Call for any reading in the system 
on demand 

. Up-date all indicators without a log 

. Up-date any single station's indica- 
tors without a log 

Institute a manual log cycle 

. Select a controller and change its 
set-point 
. Select and change an alarm contact 

Select and operate 2-way gas valves 

Select and operate 3-way throttling 

gas valves 


Figure 9. 
CLOSE-UP OF 
DISPATCHER’S 
CONSOLE— 
through 

which he re- 
quests all data 
and remotely 
makes all valve 
position and 
controller set- 
point changes. 


As a further safeguard: Every time 
the dispatcher presses a button to call 
for data or to change a set-point, he 
must receive back from the selected 
point a duplicate code which will light 
a red lamp under the button he pressed 
Thus he knows, before any action 145 
taken, that he is: 1. connected to the 
right point, and 2. that he has punched 
the right button 


Automatic Data Log 


To give the dispatcher the past day’s 
operating figures in the most easily 
assimilated form for fast, correct de- 
cisions, al! data are typed out auto- 
matically every 30 minutes on a daily 
log sheet (Figure 10). All data which 
exceed the alarm settings are typed in 
red. Logging all data almost simultane- 
ously (6.5 min per cycle) makes it 
more comparable and meaningful. 
Automatic logging not only frees the 
dispatcher for full-time attention to 
his system, but eliminates human 
errors. If he desires, the dispatcher can 
call for a “manual log” at any time by 
pressing a console button. 

Dials on the digital clock provide 
adjustments for hour, day of month, 
and year, so the logger can be adjusted 














Figure 10. WESTINGHOUSE- 
DESIGNED AUTOMATIC DATA 
LOGGER—uses IBM typewriter. 
Digital clock tells time. 


for any month, including February of 
leap year. Scan period is adjustable 
from 10 min to 24 hr. The log sheet is 
automatically advanced to a new day’s 
form at 7:45 am. A red pilot light 
warns of a power outage, which re- 
quires manual resetting of the logger 
‘clock. 


First act of the automatic logger is 
to update readings of one station's 
digital readouts on the map panel 
(Figure 8). Next, the time and date 
are typed on the log sheet, followed by 
the data from that station. The logger 
then repeats this data --an for each of 
the stations in turn. in addition, the 
dispatcher can, by pressing the “scan’ 
button, update all digital readouts only, 
with no printout. Also, by pressing the 
‘system check” button he can verify 
all lamp indications on the map panels 
tO insure exact agreement between the 
station alarm, deviation and valve-posi- 
tion contacts, and the panel lights. 


A TYPICAL DISPATCH 
SEQUENCE 


The best way to appreciate the con- 
convenience, safety and reliability of 
Peoples’ new automated data-handling 
system for gas dispatching is to follow 
through the exact steps in a typical 
operation 


Remote Set-Point Adjustment. Sup- 
pose, for example, that the dispatcher 
were considering a raise in the set- 
point of pressure controller “P-218” in 
the McKeesport Station. First, he 
would call for the current reading of 
pressure P-218 by pressing button 
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“Pressure P-218” under “McKeesport” 
on his console. In about 3 seconds, the 
lamp under that button would light, 
as would the signal lamp P-218 on the 
McKeesport map panel, signifying that 
the code signal for P-218 had gone out 
to McKeesport, selected pressure trans- 
ducer P-218 and returned to confirm 
this selection. Next he would push the 
“telemeter scan” button on his console, 
and in about 3 seconds the digital indi- 
cator on the console (Figure 9) would 
spin up to the present value of pressure 
P-218 (as would the indicator below 
the map panel)—let us say 167 psi, 
for example. That readout completed, 
the dispatcher would press the “code 
cancel” button to clear his console. 


Now, studying these data, the dis- 
patcher decides to raise the set-point of 
regular P-218 to 170 psi. He first 
presses button “Regulator P-218” 
under “McKeesport.” After 3 seconds, 
a light in the button confirms that 
regulator P-218 has indeed been se- 
lected. He then adjusts the set-point 
transmitter (Figure 9) to 170. By 
pressing the “Send Set-point” button 
(left group on console), he transmits 
this new set-point out to MeKeesport 
in the binary code, where it is con- 
verted to a pneumatic pressure signal 
by the Dynamaster Transmitter and 
applied to the set-point part of con- 
troller P-218 (See Figure 5). 

Note that the deviation alarms will 
automatically follow at about +5% 
above and below the set-point as it 
rises to its new value. 

But the alarm contacts must be reset 
to the new value by pressing the “Hi- 
Lo Contact Reset” button. With this 
operation completed, the dispatcher 
now presses the “code cancel” button. 
Remote Valve Operation. As a second 
step-by-step illustration of how this 
data-handling system guarantees fast, 
safe control of gas distribution, con- 
sider how the dispatcher would de- 
crease the opening of electrically- 
driven bypass gas valve “D” in the 
McKeesport Station. 

First he presses the “Valve D” but- 
ton under “McKeesport.” When the 
lighter button assures him of correct 
selection, and the valve-selection lamp 
(center of valve symbol “D”) lights 
on the McKeesport map panel, he 
presses the “valve close” button (left 
group on console), and the “valve con- 
trols” lamp lights on the McKeesport 
map panel. A timer in the station 
allows the valve to run toward close 
for a preset time— for instance, 5 


seconds. The “valve controls” lamp re- 
mains lit until cancelled by a further 
command. The dispatcher then “pulses” 
the “valve close” button again, with 
the same results. Thus, the valves are 
remotely actuated in a series of pulses 
— not all at a single command. This 
permits the valve to take a number of 
positions between open and closed. 
And it prevents a single mistake by the 
dispatcher from completely opening or 
closing a valve. 

Safeguards 

Above all else, a gas utility must 
strive for a continuous, uninterrupted 
supply of gas to its customers. This 
makes reliability the most important 
factor in equipment design. The Bris- 
tol/Westinghouse gas dispatching in- 
strumentation has many built-in checks 
and double checks to provide continu- 
ous performance under almost any con- 
ceivable condition. 

The servo-driven set-point trans- 
mitters will hold their existing reading 
on failure of either the station power 
supply or the signal transmission cir- 
cuits. Thus, the pressure controllers 
will continue to deliver gas at the set- 
point in existence at the time of power 
or transmission circuit failure. And 
being gas-operated, the pressure con- 
trollers and control valves will continue 
operating so long as there is gas to 
control. 


The transmission code itself is self- 
checking: the proper number and or- 
der of pulses must be received, or the 
signal is rejected as false. Continuously, 
the continuity of transmission circuits 
is checked, and the dispatcher instantly 
warned of failure. No action is taken 
on a dispatcher command or request 
for data until the correct point-selec- 
tion is confirmed by the “check-back” 
lamp under the console button pressed. 
The digital readouts on the map panels 
will hold their last reading in case of 
power or transmission circuit failure, 
and not go to zero or top-scale as do 
most analog telemeter receivers. 

Electric control valves are opened 
or closed in several separate “pulses,” 
so that a single dispatcher error will 
not cause too serious a valve-position 
change. 

To provide the final safeguard, 
Peoples has men available 24 hours a 
day, who can reach any regulator sta- 
tion in 30 minutes time. 


Peoples considers its new data auto- 


mation system the most advanced 
method of metropolitan gas dispatch- 
ing now in use anywhere 





Sales Managers: save time, money and frustration by knowing... 


How to Spot 


Successful Sales Engineers 


by FRANKLIN W. GILCHRIST, Ph.D. 
Vice President 
Psychological Services, Inc. 
Los Angeles, California 


FINDING GOOD salesmen today is 
a needle-in-the haystack search. And 
the instrument salesman is a particu- 
larly rare species—the technical man 
who can sell! But, unfortunately, you 
can't tell a salesman by his degrees, 
and most engineers can’t sell. 

Many top sales executives, being 
engineers themselves, understandably 
believe a successful instrument sales- 
man must be an engineer: they argue 
that the product and its application are 
highly technical, and that most cus- 
tomers who will be contacted are 
engineers. 


Do Instrument Salesmen 
Need a Degree? 


However, it is doubtful than an 
engineering degree always is necessary 
to success in selling instruments. Many 
instrument “sales reps” successfully 
employ non-degree salesmen. And 
many instrument makers are finding 
there just aren’t enough engineers 
available to insist that all their sales- 
men have degrees. 

Fortunately, there is a large labor 
pool of non-degree men who neverthe- 
less have a considerable technical back- 
ground. They are the installation, 
operating and service technicians, and 


technically-trained men from our mili- 
tary services. Often a fine sales engi- 
neer can be spotted amoung them—if 
you know how. 

It might be cheaper in the end to 
technically train men who can sell than 
to try to convert a technical man into 
a salesman. Of course this won't always 
work. And it’s a better solution for 
large firms than small. But many sales 
managers find “growing your own” is 
better than stealing your competitor's 
men, which is apt to prove a musical- 
chairs game. 


Sales Engineer: $20,000 Risk! 


Hiring a sales engineer is a sizable 
investment—perhaps $15,000 to $25,- 
000 before he returns a profit. The 
out-and-out failures you can spot 
quickly. But the half-successful “two- 
year man” can really cost you: one 
year to spot his weakness, a second to 
do something about it. Worse than 
the $20,000 lost on salary, expenses 
and training may be the business lost 
and the damage done to your cus- 
tomers. Yes, a mistake in hiring a sales 
engineer easily could cost $100,000. 


CEC Tries Testing 

After hiring—in two 
men who were not suited to the sales- 
engineering job, Consolidated Electro- 
dynamics (subsidiary of Bell & 
Howell) turned to aptitude testing. 
Results: in two years (June 1958 to 
June 1960) sales engineer turnover 
dropped by one half! 


years—20 


Says Charles Snider, CEC sales direc 
tor who initiated the test program in 
1958, “Our field managers were trying 
to select their salesmen almost entirely 
by personal impression. It just didn’t 
work out. Our field managers were 
spending too much time in recruiting 
and training new men, only to find 
that most were unsuited to sales work.’ 


The testing program worked this 
way: All CEC’s field engineers were 
tested to find out what personality 
traits characterized their successful 
producers. We found certain tests 
would discriminate between engineers 
who could sell and those who could 
not. The same with personality traits— 





SPECIFICATIONS FOR A GOOD 
SALES ENGINEER 


Brains: Quicker on the up- 
take, but less of an analyst 
than the typical engineer 


Sales sense: A feel for sel- 
ling: when to push and when 
to back off, when to talk 
and when to listen. 


Interests: More interested in 
selling and people than in 
machinery, scientific prob- 
lems, etc. 


. Personality: More drive, 
self-confidence, sociability; 
able to take lost contracts in 
stride. 

. Motivation: Wants to make 
money, is ambitious for 


prestige—a doer, not a plan- 
ner. 
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there were measurable differences be- 
tween men who got orders and those 
who just made calls. 

Results came fast: “In the three- 
year period ending May 31, 1961, over 
80% of the field sales engineering 
candidates recommended by Psycho- 
logical Services, Inc. have worked out 
successfully” says Keith Neal, who 
succeeded Snider as Marketing Direc- 
tor of CEC’s data processing division 
in August 1960. “Testing program 
costs have been insignificant compared 
to results,” maintains Neal. “We spend 
$20,000 in hiring and training a field 
sales engineer before he can really 
carry his own weight. When a mis- 
take is made, we lose not only the 
money invested, but customer goodwill 
and important new orders.” 


Why Testing Works 

CEC’s experience is not unique. 
Aptitude testing works—most of the 
time—because successful men in any 
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field have traits in common. Further, 
salesmen of individual firms may have 
common “success traits” which differ 
from those of another firm even in the 
same industry. Tests can measure these 
traits, and thus compare the person- 
alities of a firm’s successful and unsuc- 
cessful sales engineers. A “profile” of 
the firm’s successful sales engineer is 
the result. Thus, an applicant possess- 
ing traits resembling those of the suc- 
cessful sales engineer is far more likely 
to succeed than one resembling the 
failures. 


One way to prove that testing can 
predict sales ability is by “cross valida- 
tion.” Calibrating tests are given to 
half of a salesforce, with performance 
of this half being known to the testers. 
Then if the tests can identify within 
acceptable limits the high and low 
producers of the other half, whose 
performance is unknown to the testers, 
predictability is established. Usually, 
an existing sales force is divided for 


this purpose into two groups of equal 
size, productivity, length of service, etc. 

A more scientific method is to test 
all applicants and ignore the resulting 
test scores when hiring. Later, scores 
are compared with performance to 
determine whether measurable differ- 
ences exist between successes and fail- 
ures. However, this method takes too 
long for the firm which wants results 
now. And testing presently-employed 
sales engineers works well, if properly 
done. 


What Tests Tell 


What are the traits that characterize 
the successful sales engineer? The 
tester looks first (see chart) for mental 
abilities. In fact, we look for specéfic 
abilities, not “general 1Q.” He doesn’t 
have to be a genius—but if his intelli- 
gence is below a certain level, he just 
won't make the grade. 

If you hire men, you should use 
some kind of intelligence-screening 
test. There's no point in investigating 
a prospect, or spending money on apti- 
tude tests, until you know he has the 
brain power he needs. These “do-it- 
yourself” intelligence tests can be 
bought cheaply, administered by your 
secretary, and will tell you in 30 min- 
utes whether a man is worth a closer 
look. 

Next, we look for a man’s imterests 
—what he likes to do, and what he 
doesn’t like to do. The typical engineer 
doesn’t like to sell. He is interested in 
machinery, figures, science, problem 
solving. The sales engineer is just the 
opposite. He prefers selling to engt- 
neering. You want a man who likes to 
sell—not one who will spend all day 
with a customer, doing an engineering 
job. 

Thirdly, look for personality tratts. 
The typical engineer is slow-going and 
deliberate. By contrast, the sales engi- 
neer has a lot of drive and energy, “get 
up and go” in him. The typical engi- 
neer lacks the self-assurance to call on 
top executives or go out and open new 
accounts. Nor is he very sociable com- 
pared to the successful sales engineer. 
In short, he just doesn’t have the push 
for selling. 

Finally, what motivates him—what 
does he want from this world? The 
engineer wants to find out “why.” The 
sales engineer is interested in making 
money. The engineer isn’t too inter- 
ested in pushing himself. The sales 
engineer wants at least to win friends 





and influence people, if not to be sales 
manager. 

So—tests can tell you in advance— 
most of the time—what you want to 
know: whether a man really has inside 
what it takes to be a salesman. 


Caution: Testing Is No Cure-All! 


However, if you rely on tests alone, 
if you abandon your own good judg- 
ment, if you don’t thoroughly investi- 
gate your prospect’s references and 
past employers, you might even be 
worse off than before. For tests alone 
won't spot every alcoholic, woman- 
chaser or bad-check passer. So never 
expect tests to do your work for you. 

Second, never permit a testee to 
take tests home. Be sure he takes them 
under supervision. You want to test 
him, not his friend who is a successful 
salesman! 

Third, rely on valid tests only. Don’t 
waste your money on “Sunday Supple- 
ment” or other “quickie” personality 
tests. Check up on reliable (and un- 
reliable) tests in the Mental Measure- 
ments Yearbook, edited by Dr. Oscar 
Buros of Rutgers University, and pub- 
lished by the Gryphon Press. 


Choosing a Testing Firm 


Now that you've found your man, 
and as a check on your judgment you 
think it might be a good idea to test 
him—where do you go? 


First, Choose an Experienced Firm. 
Interpreting tests is no job for ama- 
teurs. Mere possession of a Ph.D. in 
clinical psychology is no guarantee that 
a man can judge whether an applicant 
has what it takes for sales engineering. 
It takes up to three years to fully train 
a graduate phychologist to properly 
interpret test results. Sound interpre- 
tation of test results calls for a com- 
bination of professional training, busi- 
ness experience and knowledge of the 
specific job the sales engineer must do. 
Best is the use of standards geared to 
the specific job, developed by testing 
applicants and correlating test scores 
with subsequent performance. Next 
best (most practical) is testing pres- 
ently-employed salesmen and modify- 
ing results by examining test patterns 
of occasional failures. 


Second, Investigate Your Psychologist. 
There are fringe operators in every 
field. Does he promise 99% results? 
(Some do.) Ask for a client list. Con- 
tact the psychology department of a 
local university. Investigate! 





’ 


. DON’T —hire competitors 
men. Most come high. Many 
are prima donnas. Others 
have bad, hard-to-change 
habits. Some won’t work 
your way. Such a man is 
likely to be on the lookout 
for a still better job, and 
many move before he re- 
turns a profit. 


. DON’T—insist on experi- 
ence. Develop your own 
salesmen. A trainee can pay 
at least a part of his way by 
doing leg work for your 
older men. If he is the right 
kind, he’ll develop fast and 
stay with you. 


. DO—make “partners” of 
your sales engineers. By 
profit sharing, stock owner- 
ship, or other means, tie the 
good ones to you. This 
“wires them in,” and makes 
your men less vulnerable to 
the “flesh buyer’s” offers 


. DO—advertise your name. 
No blind ads, no box num- 
bers. If you have a good 
name—use it. The man you 
want wants to know who 
you are. 


. DO—tell your story. If sales 
are up 500% in the last 5 
years, say so in your ads and 
brochures. The man you 
want wants to get some- 
where. 





10 DO’S AND DONT’S FOR HIRING SALES ENGINEERS 


6. DON’T —screen out SIN- 
GLE MEN! Single men may 
be less desirable, but many 
are top producers. Be care- 
ful about judging by letters 
or handwriting. You want a 
salesman—not a penman- 
ship expert. 


. DO—keep a backlog of pros- 
pects. Phone a likely candi- 
date from time to time to 
see if he is still interested. 
You never know when you 
are going to need him! 


. DO—check applicants care- 
fully. Be especially cautious 
about the man from out of 
town. Why (really) did he 
leave Chicago after 10 years 
with the previous employer? 
A $5.00 phone call now may 
save you $5,000 later. 


DO—ask an associate to in- 
terview the applicant. Two 
heads are better than one. 
If you don’t like bald appli- 
cants, your associate can re- 
mind you that there are a 
lot of bald salesmen with 
fat bank accounts. 


10. DO—test him before you 
hire him! You’re making a 
$20,000 investment when 
you hire a sales engineer. 
Testing gives you odds of 
4-to-1 in your favor. Why 
gamble? 








Testing Increases Electronic 
Rep’s Sales 


Finding engineers who can sell is of 
at least equal importance to the Elec- 
tronic Representative. His sole aim is 
to provide effective sales for the prin- 
cipals he represents. He produces, or 
else! 

A leading West Coast sales repre- 
sentative firm, Perlmuth Electronic 
Associates, found that hiring sales 
engineers on the basis of personal im- 
pressions is likely to lead to the poor- 
house. So, President Jack Perlmuth 
decided in November 1957 to find a 
way to spot in advance the engineer 
who can sell. He could no longer af- 
ford to invest in men whose chances 
of success were only 50-50. 

His first step was to test his entire 
group and take inventory of their 
strengths and weaknesses. The results 
showed that, had Permuth employed 
testing earlier, the firm would have 
hired more sales engineers like their 


top producers. After that, every sales 
engineer they considered was thorough- 
ly investigated and given aptitude tests 
before he was employed. 

Perlmuth reports his batting average 
in hiring new men improved substanti- 
ally along with sales increases (up 
400% from 1957 through June 1961) 
“From January 1958 to June 1961, 
not a single man who passed the apti 
tude tests failed to make the grade.” 

Aptitude testing—used as an addi- 
tional tool, and mot as a substitute for 
other sound hiring practices—pays off. 
$50 to $100 for testing seems a small 
amount to protect a $20,000 invest- 
ment. And, with the odds about 4 to 1 
in your favor, why gamble? 





For readers interested in more informa 
tion on Aptiture Testing, the author's 
address is: Frank W. Gilchrist, Ph.D., 
Psychological Services Inc. 1800 Wilshire 
Blvd., Los Angeles 57, Calif. 
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Figure 1. Mechanical ar- 
rangement shows how a 
differential is used to 
obtain the rotational dif- 
ference (error) between 
the input and output 
shafts. 
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With Basic Servomechanisms 


by T. H. LAMBERT 
Mechanical Engineering Department 
University College London 


Although much has been written 
about servomechanisms, seldom _ if 
ever does one find specific descrip- 
tions of practical demonstration 
equipment. The educational system 
described here therefore should be 
basic to any servomechanism labora- 
tory. 


IN MANY automatic control courses, 
the effects of damping and subsidiary 
feedback loops are considered by refer- 
ence to a simple second-order remote 
position control servomechanism. This 
has a certain advantage; the quantities 
involved and the complete solution 
of the equation of motion are already 
familiar to the students from their 
courses on vibration theory. To design 
a second-order position control system 
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for demonstration purposes, however, 
is neither easy nor particularly desir- 
able. The second-order system with 
natural damping is inherently stable 
and does not permit demonstration of 
the important effects of damping and 
subsidiary feedback cn the stability 
of a system. 

Described herein is a simple third- 
order system, designed as a visually 
obvicus teaching device rather than 
a practical industrial system. Early at- 
tempts were made to develop a sys- 
tem that did not involve an electronic 
amplifier, but the results were dis- 
carded as being impracticable. By way 
of accomplishing the next best feature, 
the error-detection device and ampli- 
fier have been kept as simple as pos- 
sible, so that the method of operation 
can be appreciated by students having 
only a slight knowledge of electronics. 
Qualitatively, the system demonstrates 
quite faithfully the effects predicted 
by second-order theory. Quantitative 
measurements of the transient response 
to a step input, however, would require 


the complementary Junction solution 
of the third-order equation of motion; 
and this is tedious at the start of the 
course. A better way would be to 
achieve the quantitative calibrations ot 
the feedback controls by measuring 
the steady-state lag with a ramp-func- 
tion input; this method requires only 
the much simpler particular integral 
solution. 


Apparatus 


A differential is used to obtain a 
rotation equal to the error between the 
input and output shafts (Figure 1) 
This is displayed by a pointer and con- 
verted to a voltage signal by one of 
a pair of ganged potentiometers. The 
second potentiometer may be used to 
record the transient response on an 
oscillograph; but even if a trace is 
not required, it is worth using the 
second potentiometer as insurance 
against a fault developing in the error 
potentiometer during the experiment 








A split-field d-c servomotor with con- 
stant-current supply to the armature 
drives the output shaft through a 
reduction gear. Mounted in the motor 
frame is a generator, which with con- 
stant field excitation gives an emf 
proportional to the output velocity. A 
signal proportional to the input veloc- 
ity is obtained from a tach-generator, 
which is driven by the input shaft. 
Eddy-current damping is obtained 
with an aluminum disc rotating be- 
tween permanent magnets, the 
degree of damping being controlled 
by traversing the magnets across the 
disc. To enable load torques to be 
applied to the output shaft, a small 
drum is attached to the disc. Ramp- 
function inputs are obtained with a 
d-c motor having constant field and 


two 


variable armature excitations. 


The error signal from the potentio- 
meter is passed through passive net- 
works to give derivative and integral 
components, which, although imper- 
fect, are quite satisfactory for this 
experiment. After the error signal is 
shaped, output velocity feedback and 
input velocity feedforward signals are 
added, and the combined signal is am- 
plified by a single d-c amplifier stage 
followed by a “long-tailed pair” output 
stage (Figure 2 


). 


In common with most simple d-c 
amplifiers, this one exhibits some 


drift, particularly if the power supply 


tluctuates. Although this is not serious 
during a purely qualitative demon- 
stration, it may cause trouble when 
measurements are made, necessitating 
fairly frequent adjustments to the 
balance control. The drift be 
reduced considerably by supplying the 
heater filaments of the first-stage tube 
from a constant voltage source (leac 
acid batteries), and provision for this 
is made in the circuit diagram. 


can 


The constant-current supply to the 
servomotor armature is obtained from 
two power tetrodes connected in paral- 
lel to form a high series impedance 
which can be controlled by varying 
the cathede resistor ( Figure 3) 

Shielded 
the connections to the error potentio- 
meter, servomotor fields, and feedback 
generator armature. 


leads should be used for 


Components 


The baseboard, shaft hangers, and 
gears were obtained from a proprietary 
servomechanism bread-board kit. To 
satisfy the requirements for low back 
lash and minimum friction in the gear 
trains, it is desirable that the shaft 
hangers be fitted with ball or needle- 
roller bearings, and that precision gears 
be The other components, ob 


tained 


used 


from government — surplus 


sources in order to economize, are 


listed below 


Servomotor—Type 73 Velodyne motor 


generator with the following ratings 
Motor Field—100 ma; Motor Arma- 
ture—250 v, 200 ma; Generator Field 
—80 v; Motor Field Resistance—1250 
ohms each; Max. Torque—1250 gm 

cm. (Note:—Any split-field motor of 
comparable performance may be used 

the output velocity feedback can be 
obtained equally well from a separate 
tach-generator driven from the motor. ) 
24-volt 


(for 


Tach-Generator.—A 
motor 


Input 
permanent-magnet 
ample, an aircraft type). 


ex 


Input driving motor—Any small low 
voltage d-c motor with separate field 
and armature connections. 

Error Potentiometer—A _ 10,000-ohm, 
linear wire-wound, 2.5-watt type 
(Note: radio types are not suitable 
Also, the potentiometer should have 
ball bearings and exhibit light wiper 
pressure. ) 

Eddy-Current Damper—A 5’’-diame 
ter aluminum disc with 1”-diameter 
cylindrical permanent magnets. 

Gear Ratios—Servomotor to output 
shaft—16:1. Eddy-current brake 
output shaft—}32:1. Input tach-genera 


tT 


tor to input shaft—3:1 
( Note 
ot 64 
layout 


Gears with a diametral pitcl 


were used to give a compact 


Procedure 


|. The system is unstable with maxi 


mum proportional error gain, and the 


Figure 2. Electrical schematic diagram of the servomechanism system. 
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effect of varying the gain on the stabil- 
ity of the system and the frequency of 
oscillation can be demonstrated. 

2. The system can be stabilized and 
damped by introducing either eddy- 
current damping, output velocity feed- 
back, or first-derivative error control. 
With a ramp-function input the ef- 
fect of each of these on the steady- 
state lag can be seen, and the difference 
in the servomotor power requirements 
between the first and subsequent 
methods of damping can be ascer- 
tained by reading the net field voltage. 
3. By using either eddy-current or 
output-velocity feedback damping, in- 
put velocity feedforward can be intro- 
duced and the reduction of steady- 
state lag observed. 


4. The steady-state position error or 
“offset” resulting from an output load 
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torque can be measured if the load 
string is attached to the drum. The 
offset can be eliminated by introduc- 
ing integral action to the system when 
it is in a heavily damped condition. 
In the interest of safety, the unstabiliz- 
ing effect of integral action on a 
lightly damped system should be dem- 
onstrated before the weight is attached. 


5. By plotting graphs of steady-state 
lag against input speed, the various 
damping controls can be calibrated 
from the slope of the straight lines; 
and the Coulomb damping in the sys- 
tem can be measured from the inter- 
cept of the lines with the zero-speed 
axis. 

The above procedure can be ex- 
tended to cover the calibration of the 
proportional gain control by the usual 
method of disconnecting the servo- 


Figure 3. Variable resis- 
tor Rs in cathode circuit 
of V2 and V3; controls the 
constant current supply 
to servomotor armature. 


motor and plotting the output load 
torque against error signal. Extending 
the experiment in this way, however, 
makes it rather lengthy for a single 
laboratory period. The same appara- 
tus can be used again later in the 
course if the transient solution to the 
third-order equation is analyzed. The 
results from the recorded transients 
agree well with those obtained from 
steady-state lags. If a suitable low- 
frequency generator and recording 
oscillograph are available, the appara- 
tus also can be used to test open- 
loop harmonic response and demon- 
strate the Nyquist stability criterion. 
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FIGURE 12. CASE HISTORY NO. 
1. Shows how standard pneumatic 
modules were combined to form a 
special-purpose pneumatic analog 
computer. The 5 modules (shown 
in dotted lines) perform 12 math 
functions. 
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Computer for Process Control 


by DONALD W. CHAPIN 
Control Systems Project Engineer 
AiResearch Manufacturing Company 
Phoenix, Arizona 
A Division of Garrett Corporation 


On page 38 of your September ISA 
Journal, Part | of this two-part serial 
described the eight basic modules 
which comprise the AiResearch Pneu- 
matic Analog Computer — "Air- 
PAC." This second part explains how 
these modules are combined to form 
almost any required analog compu- 
ter, and where and when to appl 

such computers to process come. 


PART II 


IDEALLY, a pneumatic analog com- 
puter can be applied to the control of 
any process where the control laws for 
a part of the process are expressible 
as an equation; for instance, reactors, 
fractionating towers, heat exchangers. 
With the equation “mechanized” on 
the computer, it is economical to auto- 
mate such a process, step by step, by 
closing loops in the process. 


FIGURE 13. CASE HISTORY NO. 
2. Pneumatic analog computer 
control for the Williams-Otto 
Generalized Reactor. 


Where Should Analog 
Computers Be Applied? 


In considering applications for a 
pneumatic analog computer, a very 
broad and general review of all proc- 
esses throughout a plant is necessary. 
Within a process company there are 
six “levels of control” to which instru- 
mentation can be applied, from the 
simplest pressure gage up to the high- 
est economic level. These six levels 
are examined in turn. 

At the first (lowest) control level 
are single devices such as transmitters, 
valves, recorders, etc. Such devices 
when combined into systems for regu- 
lation of a single, specific process 
parameter form the second level of 


An example is flow control 
a controller 


control. 
using a flow transmitter, 
and a control valve to maintain a de- 
This level of control 
uses standard commercially-available 
components. It is primarily analog in 
“on-line analog 


sired flow rate. 


nature and so is called 
control.’ 

At the third level of control several 
of these process parameters are con- 
trolled. For instance, a fractionating 
tower (or a reactor) will have several 
controlled parameters — temperature, 
liquid-level, flow, etc. In current prac- 
tice, these parameters are set manually 
and independently to hold the desired 
value. 

The special-purpose pneumatic ana- 


log computer could be used at this 
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FIGURE 14. COMPUTER SEC- 
* TION NO. 1 OF FIGURE 13. 


Section #1 Process Equation: 
T = 0.233 f; + 0.980 


T = reactor temperature 

fi = uncontrolled feed flow rate 
Computer Mechanization: 

2.000 x = 0.0279 P1 + 8.325 











third level to automatically coordinate 
the relation of the several process 
parameters toward the most desirable 
solution. Usually, this solution involves 
optimizing operations for profit and 
for improved product quality. Thus, 
the analog computer provides control 
superior to that produced by today’s 
conventional uncoordinated control 
systems. 

The fourth level of control combines 
the processing units themselves — 
reactors, heat exchangers, towers — 
into one control system for production 
of an end product; for example, the 
hydrogenation of vegetable oils. This 


fourth level could be controlled by 
either an analog or a digital computer, 
depending on the requirements. 

Then, when several such fourth-level 
processes are combined to form a plant, 
the fifth level of automatic control is 
reached. At this fifth level, it is realis- 
tic to consider as part of the control 
scheme even the economic, non-oper- 
ating parameters — marketing, man- 
power, material costs, etc. 

Finally, the combining of several 
fifth-level plants achieves the sixth and 
highest level of control — the fully- 
integrated company—where all plants, 
perhaps even the main office and field 
sales, become one coordinated system 
under automatic control. 

For these last two highest levels of 
automatic control the digital computer 
is more desirable. Here the computer 
is not “on-line:” it is not actively di- 
recting specific, physical process pa- 
rameters. So this is called “digital off- 
line control.” 


HOW MODULES ARE 
COMBINED TO FORM A 
COMPUTER 

In Part I of this two-part article 
(p. 38, ISAJ 9/61) were described 
the eight basic pneumatic modules 
which perform addition, multiplica- 
tion, integration, etc. The following 
paragraphs explain how these stand- 
ard basic modules are combined to 
build special-purpose analog compu- 
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ters, for application to three actual 
“case histories.” 
Case History No. 1 

Figure 12 is a block diagram of an 
actual process problem submitted to 
AiResearch by a chemical firm. Here, 
the computer is to receive three pneu- 
matic input signals (Flow A, Flow B 
and Product x) and one electrical 
signal (y), and will feed a pneumatic 
output process variabie signal to the 
controller, and a pneumatic process 
set-point signal to the controller. The 
controller output will go to some part 
of the process which the customer 
wants to control continuously, as a 
function of the four, variable, input- 
signals above. 

The 3-to-15 psi air pressure signal 
representing Y Flow A is multiplied 
by a constant K;. The product of this 
is added to the result of multiplying 
the 3-to-15 psi signal from Y Flow B 
with a constant Ky. The sum of these 
two products is multiplied by the re- 
sult of dividing the 3-to-15 psi prod- 
uct x signal times K,, by the electrical 
signal y times Ky. The product of the 
sum of A and B, times the dividend of 
x/y, is then the output signal of the 
computer, which goes to the controller 
as the actual product rate. By adding 
the products of K; and Kg, multiplied 
by K;\ A and K,\ B respectively, we 
have the required product rate, or set- 
point signal, to the controller. 

Note that this is an example of the 
AiResearch “building block” approach 
to automation. The problem shown in 
Figure 12 uses five AirPac modules to 
perform 12 mathematical functions. 
Using a $500 rule-of-thumb price for 
each four-function APAC module, this 
combination pneumatic analog com- 
puter would cost about $2,500. 
Case History No. 2: Williams- 
Otto Generalized Reactor 

Figure 13 depicts another possible 
use for AirPAC. This computer 
was mechanized from AIEE paper 
#60-982, “Dynamic Optimization and 
Control of a Stirred Tank Chemical 
Reactor,” by L. Gould and W. Kipini- 
ak, both of MIT. This paper, in turn, 
was based on the report, “A General- 
ized Chemical Processing Model for 
the Investigation of Computer Control 
of Chemical Processes,” by Theodore J. 
Williams and Robert E. Otto of Mon- 
santo Chemical Company. 

In this problem, two computers are 
used to control the reactor . . . Section 
2 computer (Figure 15) changes the 
set-point P, of f2 flow recorder/con- 
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FIGURE 16. REACTOR SUB-OPTIMUM OPERATION. 


FIGURE 17. CASE HISTORY 
NO. 3: Pneumatic analog compu- 
ter control of distillation reflux. 


troller as a function of reactor tem- 
perature and uncontrolled-feed flow- 
rate f;. This flow recorder/controller 
regulates feed flow rate fo. Section 1 
computer (Figure 14) changes the 
set-point P, of the temperature re- 
corder/controller as a function of un- 
controlled-feed flow-rate f;. The tem- 
perature recorder/controller then reg- 
ulates flow of cooling water and steam 
into the reactor to hold temperature 
at this set-point. All this results in op- 
timum control of feed flow-rate fo 
and reactor temperature, based on un- 
controlled feed flow rate f;. 


Case History No. 3: Computer 
Control of Distillation Reflux 


This third example of AirPAC 
application (Figure 17) was formu- 
lated from information in the article 
“Computer Control of Distillation Re- 
flux” by D. E. Lupfer and D. E. Berger, 
Phillips Petroleum Company, Bartles- 
ville, Oklahoma, p. 34, ISAJ 6/59. 

Performance of a fractionating col- 
umn is severely affected by disturb- 
ances in the reboiling and reflux-con- 
densing auxiliaries. When air-fan cool- 
ers are used for reflux condensation, 
changing ambient conditions impose 
severe load changes on the reflux tem- 
perature control system. These changes 
produce variations in the internal re- 
flux which are in turn propagated into 
the column's composition control sys- 
tem. Figure 17 shows use of a pneu- 
matic analog computer to measure in- 
ternal reflux flow and adjust external 
reflux flow, thus keeping these dis- 
turbances from entering the column. 


The equation R; = R, (1 + KAT) 


shows that internal reflux can be com- 
puted from the measurement of dif- 
ferential temperature AT and external 
flow rate R. The constant K is quite 
insensitive to composition changes for 
any one particlular fractionator. 

It is apparent that a change in AT 
can be compensated by manipulating 
external reflux rate R to hold internal 
reflux R, constant. Regardless of 
whether a change originates from 
within the column or without, in- 


ternal reflux R,; can be held constant 
by manipulating external reflux rate R. 
This method of controlling internal 
reflux has been patented by Phillips 
Petroleum and is used by various re- 
finers on a licensed basis. 

With work currently underway on 
several AirPAC industrial process ap- 
plications, we hope in a later article to 
present interesting examples of the 
new AiResearch pneumatic analog 
computer in actual plant use. 
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R: = Rz(1 + KAT) 
1 = internal reflux mass flow- 
rate 











Rz = external reflux mass flow 
rate 

To = temperature of overhead 
vapor 
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SOCIETY NEWS 





ONE OF THE DUTIES incumbent 
on each President is a report on the 
activities of the Society during his 
term of office. If this report were to 
be all inclusive of the activities of 
the 29 Divisions, 124 National Com- 
mittees, 106 Sections, 11 Districts, 
and 40 International Headquarters’ 
employees, it would be a tome of 
information well beyond any practi- 
cal limits of formulation or publi- 
cation. This report is considerably 
abridged. It necessarily omits the 
mention of many worthwhile pro- 
jects as well as the credits due to 
many hardworking, enthusiastic in- 
dividuals without whom the Society 
would fail to prosper. To counteract 
this brevity for those who want 
more information, I will be pleased 
to forward copies of the detailed 
reports submitted by each National 
Officer and the International Head- 
quarters’ Staff upon receipt of a 
written request. 


As you will recall, the principal 
objectives for 1961 were: 


(a) to take any and all actions 
possible which would enhance the 
technical standing and reputation 
of the Society. 


(b) To increase the membership 
by a significant amount. 


(c) To institute procedures and 
programs designed to improve the 
coordination and create better un- 
ification of purposes between Na- 
tional District, and Section offi- 
cers and committeemen. 


The technical and_ professional 
standing and reputation of the So- 
ciety are dependent upon four major 
areas of activity—Technical Meet- 
ings, Standards & Practices, Publi- 
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cations, and Education. I am pleased 
to report outstanding accomplish- 
ments in all of these important 
areas. 


Technical Meetings 

This was a year, like 1960, in 
which we sponsored and managed 
three conference and exhibit func- 
tions. The first one, held in St. Louis 
in January, appeared to be success- 
ful from both a technical and ex- 
hibit point of view. The same was 
true of the summer event held in 
Toronto in June, although the ex- 
hibit attendance in Toronto was 
quite low (2828). The fall event in 
Los Angeles was a record breaking 
event with more papers, more tech- 
nical sessions, and more actively 
cooperating societies than in any 
single ISA Conference to date. The 
Sports Arena was a near sell-out 
with almost 15,000 in attendance. 


This was also a year for extra- 
ordinary activity in the presenta- 
tion of National Symposia and in 
participation with other Societies 
in joint National Technical meet- 
ings. These events are listed below, 
and Table I details statistics. 


1. 11th Annual Conference on In- 
strumentation for the Iron and Steel 
Industry—sponsored by the Pitts- 
burgh Section and programmed by 
the Metals and Ceramics Industry 
Division of ISA. 


2. 3rd Symposium on Temperature 
—co-sponsors AIP, NBS, and the 
Measurement and Control Instru- 
mentation Division of ISA. 


3. 7th Symposium on Instrumental 
Methods of Analysis—programmed 


by the Analysis Instrumentation 


Division of ISA. 


4. 7th Aero-Space Instrumentation 
Symposium—sponsored by the 
North Texas Section and program- 
med by the Aero-Space Industry 
Division of ISA. 


5. 4th Power Instrumentation Sym- 
posium—programmed by the Power 
Industry Division of ISA. 


6. 2nd Pulp and paper Instrumen- 
tation Symposium—co-sponsored by 
the ISA Pulp and Paper Industry 
Division and TAPPI. 


7. 10th National Telemetering Con- 
ference—co-sponsored by AIEE, 
ARS, IAS, IRE and the Data Handl- 
ing and Computation Division of 
ISA. 


8. Air Pollution Instrumentation 
Symposium—sponsored by the Air 
Pollution Control Association and 
the Analysis Instrumentation Divi- 
sion of ISA. 


9. 3rd Biennial International Gas 
Chromatography Symposium—pro- 
grammed by the Analysis Instru- 
mentation Division of ISA. 


10. 2nd Joint Automatic Control 
Conference—sponsored by AIChE, 
AIEE, ASME, IRE, and the Feed- 
back Control Systems Division of 
ISA. 


11. 14th Conference on Electrical 
Techniques in Medicine and Biology 
and the 4th International Confer- 
ence on Biomedical Electronics— 
sponsored by the International Fed- 
eration of Medical Electronics with 
the cooperation of AIEE, IRE, and 
Medical Science Division of ISA. 





12. Joint Nuclear Instrumentation 
Symposium—sponsored by AIEE, 
IRE, and the Nuclear Industry Divi- 
sion of ISA. 


13. Marine Sciences Symposium— 
sponsored by the American Society 
of Limnology and Oceanography 
and the Marine Sciences Division 
of ISA. 


14. Industrial Electronics Sympo- 
sium—sponsored by AIEE, IRE, and 
ISA. 


Standards and Practices 

The activity of the Standards and 
Practices Department has resulted 
in a record number of seven new 
recommended practices (the great- 
est number in any preceding 
twelve month period was five) 
which will be distributed to the 
membership during the year. These 
include: 
1. ISA-RP 16.4 “Nomenclature and 
Terminology for Extension Type 
Variable Area Meters (Rota- 
meters)” 
2. ISA-RP 16.5 “Installation, Opera- 
tion, Maintenance Instructions for 
Glass Tube Variable Area Meters 
(Rotameters)” 


3. ISA-RP 16.6 “Methods and Equip- 
ment for Calibration of Variable 
Area Meters (Rotameters)” 

4. ISA-RP 20.2 


Forms” 


“Specification 


5. ISA-RP 23.1 “Miniature Recorder 
Chart Ranges” 


6. ISA-RP 26.4 “Dynamic Response 
Testing of Process Control Instru- 
mentation, Final Control Elements 
and Actuators” 


7. ISA-RP 31.1 “Terminology and 
Specifications for Turbine Type 
Flow Transducers (Volumetric)” 


In addition to those RP’s which 
will be distributed in 1961, the 
Aero-Space Standards Division in- 
itiated seven new RP’s and the Pro- 
duction Processes Standards Divi- 
sion initiated three. 


The Standards and Practices De- 
partment increased by the addition 
of two new Divisions, the Nuclear 
Standards Division and the Steel 
Standards Division. This brings the 
total of Divisions in this Department 
to six. 


Besides all of this ‘in house’ activ- 
ity a great deal of liaison and co- 
operative activity has been effected 
with other groups. This includes ac- 
tivity on more than a dozen projects 
with ASA, AIEE, AIA, FCI, NTC, 
BSI, ASME, SAMA, TAPPI, and 
various government agencies. 


Publications 


Due to a decrease in the sale of 


TABLE 1— 1961 NATIONAL TECHNICAL MEETINGS 





} 

CONFERENCE 

ITEM 

St. Louis Conference 670 
Iron and Steel Conference 350 
Temperature Symposium 1026 
IMA Symposium 271 
Aero-Space Symposium 400 
Power Symposium 120 
Pulp and Paper Symposium 230 
Telemetering Conference 650 
Toronto Conference 455 
Air Pollution Symposium 100 
Gas Chromatography Symp. 385 
JAC Conference 650 
Medical Conf. & Exhibit 1500 
Nuclear Symposium 125 
Los Angeles Conference 1405 
Marine Sciences Conference 435 
Industrial Elect. Symp. 200 


(1) plus 21 workshops 
(2) plus workshops 


NUMBER | NO. OF 
OF v2 DAY 


_| ATTENDANCE | SPEAKERS SESSIONS LOCATION DATE 


St. Louis Jan. 
March 


63 16 
13 4 
228 39 
38 9 
34 8(1) 
15 6 
14 5 
80 15 


Pittsburgh 
Columbus March 
Houston April 
Dallas May 
Chicago May 
Green Bay May 
Chicago May 
50 16 Toronto June 
10 2 NYC June 
35 Lansing June 
60 16 Boulder June 
270 38 NYC July 
26 6 Raleigh Sept. 
261 80 Los Angeles Sept. 
85 11 Woods Hole Sept. 
16 4 Boston Sept. 





advertising, the ISA Journal pub- 
lished 10% less editorial pages and 
15% less advertising pages than in 
1960. Editorial pages totaled 820 and 
advertising pages totaled 604. The 
major problem was to find space to 
adequately cover the many news 
items and technical papers submit- 
ted for publication. Much significant 
material could not be published. 
The consensus of membership opin- 
ion as reported to your President 
seems to indicate that the ISA 
Journal is steadily improving in its 
editorial content and in its service 
to members. 


After several years of planning 
and preparation, final arrangements 
were made this year with Plenum 
Press (Consultants Bureau) for the 
production, printing, promotion, dis- 
tribution and sale of ISA Transac- 
tions. Preparation of all editorial 
material will be the responsibility 
of ISA. Volume I, consisting of four 
issues, will be distributed in 1962— 
one issue per quarter. This should 
fill a long standing need for a prop- 
er place to publish and preserve 
instrumentation papers of high 
technical quality and outstanding 
significance. 


Planning for the publication of 
the Transducer Compendium has 
resulted in an arrangement with 
Plenum Press whereby they are re- 
sponsible for the production, print- 
ing, promotion, distribution and sale 
and therein they underwrite the 
expense of editorial work. ISA is 
responsible for the editorial con- 
tent. This book is planned as a sin- 
gle volume of 550 pages and will 
represent the return from 4000 
questionnaires which have been 
mailed to companies involved in 
instrument manufacture. The first 
issue of the Transducer Compen- 


dium will be ready for sale in mid- 
1962. 

A grant from the National Science 
Foundation was negotiated during 
the year to continue the translation 
and publication of four Russian 
Journals. The success of this pro- 
gram indicates a continuing pro- 
gram into the next year. 


Education 

Activity in this area was very 
rewarding during 1961. It is evident 
that both at the Section and at the 
National level there is much work 
to be done and many people inter- 
ested in doing it. ISA provides a 
strong influence in the field of edu- 
cation associated with the instru- 
mentation profession. 


Lecture Notes and Study Guide, 
Part I (Measurement Fundamen- 
tals) is now in its second printing. 
Part II (Control Fundamentals) is 
scheduled for publication along with 
its film strips this fall. 


A prepublication copy of the Final 
Technician Task Force Report has 
had a limited distribution to test the 
facts and findings of the Task Force 
for acceptance by industry prior to 
ta’ing final action to establish per- 
manent definitions. 


Two new ISA Film Lists will be 
issued shortly. One list will be for 
use by ISA Sections and the other 
is designed for use by instructors 
and educators. 


Under the auspices of the Educa- 
tion Committee, Part I of the film 
Principles of Automatic Control will 
be completed by November Ist. This 
film is designed to depict automatic 
control using actual industry photo- 
graphs, models and animation 


It is gratifying to note that 80% 
of the Sections and each of the Dis- 
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tricts now have an active Education 
Committee Chairman. 


Membership 


While membership in the Society 
has failed to meet our expectations, 
study of this problem during the 
year promises to yield results in 
1962. 


Membership Development Con- 
test. The program for promotion of 
a larger membership has not been 
as successful as had been expected. 
It now appears that the increase in 
membership this year will be about 
the same as for the past few years. 
On June Ist we had 12,602 members. 


New Sections. Five new Sections 
were chartered this year: Lake Su- 
perior Section, Nashville Section, 
Oklahoma State University Student 
Section, Huntsville Section and 
Western Carolinas Section. The 
Permian Basin and Four Corners 
Sections have been discontinued. 
There are now 109 Sections includ- 
ing five student Sections. 


Senior Members. Although we now 
have 3000 or 25% Senior members, 
this is a disappointingly low num- 
ber. We had hoped to exceed the 
50% mark this year. Continued ef- 
fort must be expended to encourage 
upgrading the membership. This 
factor becomes more and more im- 
portant in our increasing associa- 
tions with other Societies. 


Divisional Membership. A signifi- 
cant step was taken by the Execu- 
tive Board in Toronto in June when 
they endorsed the concept of Divi- 
sional Membership. While some of 
the organizational details must yet 
be ironed out, the Executive Board 
believes that this concept will pave 
the way for increased service to ISA 
members through more comprehen- 
sive Divisional activities. The exist- 
ing Divisional structure provides 
the framework for valuable services 
to be offered. The new plan is in- 
tended to augment these services 
and further attract scientists and 
engineers whose interests are prin- 
cipally centered in highly special- 
ized disciplines. The new plan is 
optional since it is recognized that 
certain existing Divisions are ade- 
quately served by their present or- 
ganization. 


The Divisional Membership Plan 
is an enabling action which can pro- 
vide for activities such as the follow- 
ing which generally were not previ- 
ously available. 


a. Divisional Membershir Roster 

b. Divisional Membership Identi- 
fication 

c. Divisional Sponsorship of Hon- 
ors and Awards 

. Divisional Sponsorship of News- 
letters 

. Abstracts of Publications of Di- 
visional Interest 


ISA Journal 


f. Divisional Journals 


Divisional Membership will be 
available only to ISA members in 
good standing and will in no way 
conflict with present Section prerog- 
atives or prorated refunds. You will 
be hearing more about this plan as 
the details are worked out and pub- 
licized. 


General. The need for a larger 
membership is for better presenta- 
tion. A number of existing commit- 
tees or divisions do not properly 
represent their field of interest. A 
number of disciplines such as the life 
sciences and the earth sciences have 
virtually no representation at all. If 
the ISA is to be dedicated to a serv- 
ice to all of instrumentation, it must 
have a wider and deeper representa- 
tion from the people involved. 


Society Administration 


An important aspect of our opera- 
tions is that of creating better unifi- 
cation of purpose between the Na- 
tional organization, Districts, Sec- 
tions, and committeemen. I think we 
have accomplished much in this area. 


President’s Day. An innovation 
was made this past January in St. 
Louis when all the Section Presi- 
dents together with all National 
Officers, Division Directors and 
Committee Chairmen were invited 
to participate in a one day program. 
This program encouraged the Section 
Presidents to elaborate on projects 
primarily initiated by Sections and 
encouraged the National men to 
elaborate on projects primarily in- 
itiated at their level with 50% of 
the time allotted to questions and 
comments. About 30 Section Presi- 
dents and about 30 others attended 
the meeting. It was generally con- 
sidered to be very worthwhile. 


Section and District Activities. 
Your President participated in at 
least one Council meeting in each 
District except District XI. He par- 
ticipated in Section Programs in over 
40 of the 109 Sections. Two tours of 
Section meetings were made, one in 
District IX in November and one 
in District III in June. The Sections 
were generally appreciative of these 
visits and it is believed that some 
progress toward better unification 
of purpose in the Society was 
achieved. 


According to reports, nearly every 
Section was visited by a National 
Officer at least once during the year. 
Some Sections had a National Officer 
in attendance at nearly every meet- 
ing. It is important from the stand- 
point of mutual understanding that 
Executive Board members and others 
with the responsibility for National 
Committees and Divisions attend as 
many Section activities as possible. 
This sort of ‘closed loop’ arrange- 
ment is certain to be effective. 


Handbooks. In order to clarify ‘the 


rules of the game’ the ISA Policy 
Handbook and the ISA Procedures 
handbook have been up-dated and 
are available for those who have a 
need. 


New International Headquarters. 
The International Headquarters Staff 
moved into new quarters in the Penn 
Sheraton Hotel upon expiration of 
our lease at 313 Sixth Avenue. The 
new rental is slightly higher but the 
floor layout with all offices on one 
floor will certainly lead to better 
efficiency and better member serv- 
ice. If you get a chance, you should 
stop in and see our new quarters. 


Finally let me report on two items 
of general interest that were not 
originally delineated as specific ob- 
jectives for the year. 


Finance 


Early this year we came to the 
realization that the 1960 operation 
had yielded a deficit of about 
$104,000. Since the budget and ac- 
tivity for 1961 was similar to that for 
1960 we were faced with the neces- 
sity of trimming our 1961 expenses 
by about $100,000. Needless to say, 
this imposed a considerable burden 
on all responsible parties. 


We decided to minimize our public 
relations and Society publicity pro- 
gram and to minimize our efforts in 
handling membership relations prob- 
lems from Headquarters. In the face 
of the most ambitious technical pro- 
gram the Society had yet planned, 
we cut some personnel from the 
group handling technical programs. 
And last but not least, four of the 
highest paid Staff personnel took a 
voluntary cut in pay for the year. 

We contracted out the publication 
and promotion of the Transactions 
and Transducer Compendium in such 
a way as to reduce our anticipated 
expense appreciably. 


For the first time we sold adver- 
tising space in the Conference pro- 
gram at Toronto and Los Angeles. 
The primary purpose here was to 
keep the program from being an 
additional expense as in the past. 
Many, many items were cut back, 
delayed or eliminated in order to 
balance our 1961 budget realistically. 


Unless some unforeseen conting- 
ency rears its ugly head, we have 
good reason to believe that 1961 will 
again be close to break even. By 
being very careful we can expect 
that 1962 will also be a break even 
year. However, it should be noted 
that our recent experience with dif- 
ficulty in balancing our income 
against our outgo point up the fact 
that the Society must find additional 
sources of income if it is to continue 
to grow. (Note that our budget this 
year involves a near sell out of avail- 
able exhibit space in Los Angeles.) 
One possibility is higher member- 
ship fees, another is the possibility 
of corporate memberships, especial- 





ly of user companies, and a third is 
an expanded publications program. 
There are no doubt additional possi- 
bilities to be considered. The finan- 
cial problem has weighed critically 
during this year and will continue to 
be a major consideration for some 
time to come. 


Executive Director 


The existing five year contract 
with Bill Kushnick ends on Decem- 
ber Ist, 1961 thus making it neces- 
sary to take some action either to 
renew his contract or employ some- 
one else. In the judgment of the 
Executive Committee it was advis- 
able after seven years with Mr. 
Kushnick to take a hard look at 
where the Society is going and 
whether it might be possible that 
another man could be found who 
could better manage the Society in 
its next phase of development. 


With this in mind a management 
consultant firm in New York City 
was retained to study the problem, 
interview potential candidates and 
make recommendations. In addition, 
the Executive Committee scheduled 
a number of separate meetings be- 
sides its normal schedule to study 
the problem and weigh all the pos- 
sibilities in preparing a recommend- 
ation for action to the Executive 
Board. Unfortunately, but probably 
to be expected, many rumors and 
false statements were circulated 
through the Headquarters’ Staff and 
the membership during the progress 


of these studies. Over 250 people 
were contacted by the management 
firm and over 60 were personally 
interviewed. It was the considered 
opinion of the Executive Committee, 
(concurred in by the Executive 
Board) that, of all the men interested 
in this position, Mr. Kushnick was 
best qualified. His contract was ac- 
cordingly extended for a period of 
two years. Steps were also taken to 
insure greater emphasis and wider 
scope in the Technical ability and 
interest of the international Head- 
quarters’ Staff. 


In conclusion, the year 1961 has 
been one of self-analysis and study 
into the means and purposes of the 
Society and I’m glad to say that as a 
result of this investigation we feel 
most optimistic about the future. One 
of the finest assets the Society pos- 
sesses is its abundance of enthusi- 
astic, capable, and industrious mem- 
bers. While some of the Sections 
visited appeared to be lethargic and 
unambitious, most of them were so 
full of plans and pride that my visit 
was much too short to get a complete 
report. The officers and committee- 
men associated with the District ac- 
tivity show considerable interest. 
The District Council meetings of 
Districts II and III were especially 
rewarding. 


While it is impossible to give credit 
to all those who made outstanding 
contributions during 1961, I would 
like to mention a few. In the name 
of the Society I’d like to thank Phil 


Sprague and Jack Johnston for their 
ready counsel and their willingness 
to be available at a moment’s notice 
for the many Executive Committee 
meetings that were necessary. Also 
credit should go to Nat Cohn, Nelson 
Gildersleeve, Jack Mahoney, and 
Hank Noebels for the extra work 
done on task forces in connection 
with the budget, divisional member- 
ship, ISA policy studies and other 
jobs too numerous to mention. At 
International Headquarters Herb 
Kindler and his staff deserve special 
praise for their attention to the ex- 
traordinary number of projects suc- 
cessfully promoted in the fields of 
technical meetings, education, and 
standards and practices. Also, Charles 
Covey and his staff deserve recog- 
nition not only for their work on 
the Journal but also for the fine 
results obtained in their work on 
Transactions and on the Transducer 
Compendium. Charley also shoul- 
dered a large part of the load to 
make our 1961 Honors and Awards 
Program possible. The entire Inter- 
national Headquarters’ Staff is to be 
commended for their hard work and 
sacrifice in helping to balance the 
budget for the year in the face of a 
cutback in personnel and without a 
corresponding cutback in responsi- 
bility. 

Phil Sprague and I have worked 
very closely this past year and I’m 
sure the Society will make good 
progress towards its objectives under 
his leadership in the next year. 





Papers selected for publication will be classi- 


fied as follows: 


ISA TRANSACTIONS 


1. Measurement Apparatus 
research, development, and design of new 
instruments, instrument components, and 
accessory devices 


A technical journal containing the most signifi- 
cant contributions to the field of instrumentation 
—written by experts—reviewed and edited by 
specialist authorities—is being published by the 
Instrument Society of America, the only profes- 
sional society devoted exclusively to all aspects 
of instrumentation and automatic control. 


2. Measurement Applications 
measurement techniques, methods, and ap- 


plications 


3. Data Handling, Computation, Automatic Con- 
trol Systems 


ISA Transactions covers all principal levels of 
data reduction and system analysis 


instrumentation in every major industry, govern- 
ment unit, military organization and educational 
institution. The international organization struc- 
ture of ISA is composed of 28 technical and indus- 
try divisions which include over 600 top scientists, 
engineers, educators and technical personnel who 
will generate and select the papers for publication. 


Each paper submitted will be reviewed by one 
of the appropriate 28 ISA Divisional Editorial Re- 
view Boards, an Editorial Committee, and finally 
accepted for publication by the Board of ISA 
Transactions Editors. 


Thus, subscribers will be assured of a quarterly 
compilation of the most important contributions 
to the literature in all fields of industrial and 
scientific instrumentation. Printing, promotion 
and distribution will be handled by Plenum Press 
of New York. 


4. Surveys and Reviews 
tutorial, survey, and review articles con- 
taining evaluations and resumes of recent 
work 


Subscriptions entered for annual volume—Issued 
quarterly 

Volume I, No. 1—issued January 1962 

842” x 11”, letterpress printing, 100 pages per issue 


Annual Subscription rates 
ISA members—domestic & foreign 
Non-members—domestic 15.00 
Non-members—foreign 20.00 
Send all subscription orders to: Plenum Press, Inc., 
(publisher for Instrument Society of America), 
227 West 17th St., New York 11, N. Y. 


$10.00 
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Max Curtis Elected 
District IX V-P 


Max R. Curtis, member of the 
Great Salt Lake Section, has been 
elected vice president of District IX. 

He is_ general 
foreman of the 
electric depart- 
ment, Columbia 
Geneva Steel Di- 
vision, U.S. Steel 
Corporation. 
Formally elect- 
ed to the post 
? during the Dis- 
trict IX Dele- 
gates meeting in Los Angeles on Sep- 
tember 12, Curtis replaces the origin- 
al nominee, E. See Day, whose ailing 
health forced his to withdraw on 
the advice of his physician. 

Curtis served as the first presi- 
dent of the Great Salt Lake Section 
and has also held various other of- 
fices including national delegate. 

Prior to joining Columbia Geneva 
Steel in 1956 he was affiliated with 
Minneapolis - Honeywell Regulator 
Co. as Sales engineer in the indus- 
trial division. 

He received a B.S.E.E. in 1947 
from the University of Southern 
California and an M.S. in marketing 
and business administration from the 
University of Utah in 1950. 





Executive Board Doings 


Philip A. Sprague 
ISA President-elect-Secretary 





(The Hays Corporation) 








The highlight of a relatively brief 
meeting of the Executive Board on 
September 15 at the Biltmore Hotel, 
Los Angeles, was a review of the 
statistics of the most successful an- 
nual conference in ISA’s history. The 
261 presentations at the 80 sessions 
attracted an attendance of 1400, most 
of whom were enthusiastic about the 
quality of the papers. 

30ard members also noted with 
approval the excellent appearance 
f the 6,600 sq ft exhibit which at- 
tracted over 15,000 people. The three 
host Sections, Los Angeles, Orange 
County and San Fernando Valley, 
were showered with praise for their 
excellent job in organizing every 
detail of this event, and will divide 
an honorarium of $500 approved by 
the Board 

Two new Sections were voted 
charters at this meeting—Huntsville 
and Western Carolinas — bringing 
ISA’s total number of Sections to 109. 
In addition the Board enthusiastic- 
ally approved the Aero-Space Divi- 
sion’s petition for establishing Divi- 
sional Membership. Finally, a list of 
appointments for 1962 Division Di- 
rectors and District Chairmen was 
approved. 
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ISA Council Meets 
in Los Angeles 


ISA’s Council of National Dele- 
gates met in Los Angeles on Septem- 
ber 12, 1961. About 60% of the 
membership, privileged to vote, were 
represented by the attending dele- 
gates. 

The following were unanimously 
elected as officers: 

Nathan Cohn, President-elect-Sec- 
retary 
B. W. Thomas, Vice President-elect, 

Technical Department 
J. R. Mahoney, Vice President-elect, 

Standards & Practices Department 


At separate meetings of the Dis- 
trict Councils prior to the full Coun- 
cil meeting, there were elected as 
District Vice Presidents: 

A. R. Parsons, District I 

H. J. Bowman, District III 
C. H. Callier, District V 

J. H. Park, III, District VII 
M. R. Curtis, District 1X 

A. E. Lee, District XI 


The Council also adopted several 
amendments to the Society’s Con- 
stitution and By-Laws. To conform 
to the requirements of the Internal 
Revenue Service for tax-exempt sta- 
tus, amendments were passed to pro- 
vide for the distribution of Society 
assets in the event of its dissolution 
and for instruction on members ac- 
tivities in regard to legislation af- 
fecting the Society. Several other 
procedural amendments were ap- 
proved by which our By-Laws were 
made current with the practices now 
in force, such as prescribing the De- 
partment for which a Vice President 
is nominated and elected, and elim- 
inating reference to the _ specific 
names of the Departments so that a 
simpler change in a departmental 
designation would not require the 
amendment process. 

Adopted also by unanimous vote 
and of special interest to Sections, 
was a Code of Practices for Section 
and District exhibits and for Section 
relations with manufacturers and 
manufacturers’ representatives. 

While retiring Society officers have 
been recognized for some years by 
the awarding of plaques, this year 
for the first time, the ceremony was 
held at the Council meeting. Ac- 
claimed for their past service to 
ISA were: 

N. Cohn — V-P, Industries & Sci- 
ences Department 
A. Carpenter — V-P, Education & 

Publications Department 
N. Gildersleeve, V-P, District I 
J. R. Mahoney, V-P, District III 
M. M. McMillen, V-P, District V 
R. C. Mann, V-P, District 1X 
J. J. McDonald, V-P, District XI 


President Tripp’s plaque, as well 
as a diamond studded ISA pin, were 
presented to him at the Annual Ban- 
quet. ' 


NSF Continues 
Annual ISA Grant 


The 1961 issues of the ISA-Soviet 
Instrumentation & Control Transla- 
tion Series are now being made 
available under a continuation of an 
annual grant from the National Sci- 
ence Foundation (NSF). 

For several years now, ISA has 
been publishing these four Russian 
journals: Measurement Techniques; 
Instruments & Experimental Tech- 
niques; Automation & Remote Con- 
trol, and Industrial Laboratory. 

Subscriptions have been active 
from members and libraries. The 
cover-to-cover English translations 
enable readers to keep abreast of 
Russian developments in the instru- 
mentation field. 

An especially attractive subscrip- 
tion offer is being made with the 
announcement of the 1961 issues. 
Those who subscribe to both the 1961 
and 1960 issues of any one or more 
of the four journals, will receive 
the 1958 and 1959 issues gratis. 

For further information as to sub- 
scription rates, write the ISA Publi- 
cations Department, Penn Sheraton 
Hotel, 530 William Penn Place, Pitts- 
burgh 19, Pa. 


Green Named Director 
of New ISA Division 


Joseph P. Green, Senior Member 
of the Cleveland Section, has been 
appointed Director of the newly- 

> established Steel 

Standards Divi- 

sion, ISA Stand- 

ards & Practices 

Department. In 

his new post, 

Green, who is 

chief instrument 

engineer, Metals 

Division, Arthur 

G. McKee & Co., 

will direct activities toward estab- 

lishing instrumentation standards 

for the steel and metallurgical in- 
dustries. 

A member of the Cleveland Sec- 
tion since 1949, Green has held sev- 
eral Section offices, including presi- 
dent, vice president, national dele- 
gate and alternate national delegate. 

Prior to his post with the McKee 
organization, he was affiliated with 
the H. K. Ferguson Co. as chief in- 
strument engineer; Swartwout Co. 
as chief applications engineer; Bailey 
Meter Co. as division supervisor- 
sales engineer, and G. E. as test 
engineer. 

A registered professional engineer 
in the state of Ohio since 1950, Green 
graduated from Case Tech in 1925 
with a B.S.E.E., and has taken grad- 
uate courses at Cleveland and Fenn 
Colleges in electronics and contract 
law. 








SOMETHING NEW IN TULSA. Installation of new officers for the Tulsa Section 


took ~'xce during a recent stag dinner. 
Tayn 


Pictured left to right are Lloyd Bell, jr., 
snstrument Cos., president; H. A. Clayton, Phillips Petroleum Co., program 


v-p; C. Roy Horton, Research Controls Inc., District VIII V-P; C. L. Osburn, Phillips 
Chemical Co., director; C. A. Juries, Ernie Graves Co., executive v-p, and R. C. 


Case, Phillips Petroleum Co., treasurer. 


Not in photo are Bob L. Whitson, Phillips 


Chemical, membership v-p; F. S. Hamlin, Phillips Petroleum, secretary; E. W. Graves, 
Ernie Graves Co., national delegate; Roy CG. Wetzel, R. G. Wetzel Co., alternate na- 
tional delegate; R. ©. Bracken, Phillips Petroleum, education chairman and C. R. 
Lumpkin, Callery Chemical Co., publicity chairman. 


Reported by Charles R. Lumpkin 


Beard Elected President of Los Angeles Section 


cde 


Chester S. Beard. past president 
of the New York and Northern Cali- 
fornia Sections, has been elected the 
1961-1962 president of the Los An- 
geles Section. Beard, division chief 
engineer at General Controls Co., 
succeeds Floyd S. Bryan, 1960-1961 
president. A graduate of U.S.C., 
Beard has authored several books 
related to instrumentation during 
his 34-year career. 

Other officers are John McDonald, 
vice president; Roger Anthony, sec- 
retary; Tom Davia, treasurer; Jake 
Groenewegen, national delegate, and 
Gene Fruhling, Robert Becker and 
Frank Ziol, councilors. 

Committee chairmen include 
Charles Pettingall, Jr., aerospace; 


Hugo Shane, arrangements; Felix 
McGavock, conferences and exhibits; 
Albert Tatkin, education; Michael 
Lohman, employment; Porter Fay, 
membership; Claude Nolte, plan- 
ning; Mike Cannon, public relations; 
Alvah Thompson, reception, and 
Robert Day, roster. 


Reported by Mike Cannon 


CHANGEOVER. Chester S. Beard, right, 
newly elected president of the Los An- 
geles Section, accepts gavel and con- 
gratulations from Floyd S. Bryan, 1960- 
1961 president. 


SECTION NEWS 


New Jersey Section 
Sets Tone for 1961 


Central theme this year for the 
New Jersey Section is “Let’s Instru- 
ment a Process”. Through unique 
“step-by-step” programming, the 
Section will endeavor to instrument 
a specific process and as the pro- 
gram progresses through the season, 
will deal with the pros and cons of 
the various instrument types. 

Although each “step” or meeting 
will be a complete subject in itself, 
the program as a whole is designed 
for continuous audience participa- 
tion, so that by the time the season 
ends next May, Section members 
will truly have a solid background 
in this area 

The kick-off meeting, held on 
October 3, set the tone for the year 
with the subject, “Presentation of 
the Process”. The aim was to out- 
line the instrument approach to a 
given process, leaving the details of 
specific choices for later meetings. 
Moderated by Shell Chemical’s Jack 
Parker, a past president of the 
Houston Section, this first meeting 
will be constantly referred to during 
the remainder of the 1961-1962 pro- 
gram. 


Meeting No. #2, slated for No- 
vember 14, will deal with a hard- 
ware discussion of all available pri- 
mary elements in the flow, tempera- 
ture, pressure and level fields. 
Scheduled as a joint session with the 
Applied Group on Primary Mea- 
surement Devices, the meeting will 
conclude with a choice of specific 
types of hardware for the process 
introduced at the first meeting 


Reported by F. C. Huber, Jr. 


Local Industry Inspires Long Island Section 


The 1961-1962 program of the 
Long Island Section will be devoted 
to “Instrumentation—A Long Island 
Industry”. The Section has selected 
this theme in recognition of the 
Island’s diverse instrument indus- 
tries which have added to the local 
and national economy. 

First program under this theme 
was set for October 10 when Section 
men heard a Polarad official discuss 
“Microwave Instrumentation”. 


On November 14, a representative 
of Kessler & Barlett, Inc., will re- 
view “Modern Instrumentation 
Techniques Applied to Surveying”, 
including the tellurometer, aerial 
photography and data _ reduction 
techniques. 

“Instrumentation as Applied to 
Medical and Life Factors in Space” 
will be the subject of W. Tolles, Air- 
borne Instruments Lab/Cutler- 
Hammer, at the December 12 meet- 
ing. 

Reported by D. Wolkov 
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4 Section Briefs 


NEW OFFICERS AND COMMIT- 
TEE CHAIRMEN for the Long Is- 
land Section are Fred S. Korb, pres- 
ident; Robert M. Edgerly, vice presi- 
dent; John WHermayer, secretary- 
treasurer; Dave Wolkov, program; 
Ed Berman, membership; A. C. 
Plautz, arrangements; A. S. Nicosia 
and Eugene Goltz, publicity co- 
chairmen; Francis Sciacchitano and 
L. E. Dunbar, education co-chair- 
men; George Toumanoff, national 
delegate; Warren J. Kenny, national 
alternate delegate and John K. 
Stotz, past president. 

Reported by Fred S. Korb 


TULSA SECTION’S FIRST FALL 
MEETING on September 5 was a 
tour of the new, completely auto- 
mated plant of the Portland Cement 
Company. 

Reported by Charles R. Lumpkin 


FAIRFIELD COUNTY SECTION 
1961-1962 OFFICERS are: presi- 
dent:, Garland Roper, M-C Prod- 
ucts; vice president, Neil Glen, Ly- 
coming Division/AVCO; secretary, 
John Jackson, Dorr-Oliver; treas- 
urer, John Stauble, Minneapolis- 
Honeywell, and national delegate, 
Thomas T. Tebo, Nash Engineering. 

Reported by Thomas T. Tebo 


Baton Rouge Gets Set 
For Instrument Show 


The Baton Rouge and New Or- 
leans Sections have put their collec- 
tive heads together again to present 
their 4th Instrument Exhibit on No- 
vember 13 and 14 at the Holiday Inn 
in Baton Rouge, Louisiana. 

The New Orleans Section origin- 
ally pioneered these exhibits, and 
with the aid of the Baton Rouge 
Section, the shows have become 
noted for their excellent attendance 
by instrument engineers and tech- 
nicians, process engineers and pro- 
duction people in the area. 

This year the bulk of responsi- 
bility will be carried by the Baton 
Rouge Section, with assistance ren- 
dered by New Orleans members. 

General show chairman is Charlie 
Jones of Dow Chemical. Committee 
chairmen include Ed Lafaye, Eggel- 
hof Engineers, exhibit consultant; 
Jim Moore, J. K. Moore Co., deco- 
rations; Norm Heffron, Kaiser, 
booth space; Maxie Hahn, Hahn 
Sales Co., electrical and miscellan- 
eous utilities; Bob Alford, Alpha 
Engineering, and Marion Matherne, 
Thompson Equipment Co., exhibit 
area and general facilities; and Jim 
Simpson, The Rawson Co., publicity. 
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How Section Men Keep 
Ahead of the Game 


Education-wise, ISA Sections truly 
serve their members well. Thanks 
to conscientious planning of diverse 
education courses in the instrumen- 
tation and control fields, Section 
members are able to keep abreast of 
the ever-changing technology of in- 
strumentation — consequently, avoid 
becoming “obsolete” in their careers. 

Among the many Sections con- 
ducting these educational programs, 
the Journal mentions two, will later 
review other such Section activities. 

Bowing to demands, the Baltimore 
Section is now conducting a course 
in Industrial Electronics and Con- 
trol, based on the results of a survey 
taken last spring. The course con- 
sists of three parts, each spanning 
eight weeks, so that registrants can 
enroll for one or all segments. 

Part I, Basic Electronics and Mea- 
surements, started October 3 and 
will continue through November 21 
Part II, Electronic Instrumentation, 
will be conducted from January 9 
to February 27, and Part III, Con- 
trol Applications, will run from 
March 20 to May 8 

Wayne County Section has again 
started another of its successful ISA 
Schools on the basic fundamentals, 
operation and maintenance of the 
latest instruments available. The 
school, which will continue through 
April, is conducted by instrument 
manufacturers. 

The first class, Fundamentals of 
Temperature Measurement, was held 
October 2, with equipment and 
speakers supplied by Clark Brothers 
and Smith Instruments. 

Remaining classes include: Octo- 
ber 16—Flowmetering; November 6 
—Analysis Instrumentation; Novem- 
ber 20—Telemetering; December 4— 
Fundamentals of Control; January 
15—Electronic Controllers; February 
19—Logic Elements and Digital Sys- 
tem Programming; March 5—Con- 
trol Valves; March 19—Tempera- 
ture and Flow Control; April 2— 
Combustion Control; and April 16— 
Pressure and Temperature Switches. 


Wilmington Section Fair 


An Instrument Fair, sponsored by 
the Wilmington Section, was held 
October 12 from 3:00 to 11:00 pm 
in the Hotel du Pont, Wilmington, 
Delaware. 

Bob Peterson, Instrument Fair 
publicity chairman, said the pro- 
gram had been planned to attract 
hundreds of instrument mechanics, 
engineers and other interested plant 
personnel from the Wilmington area. 
“And so,” he said, “42 exhibits rep- 
resenting over 100 manufacturers 
reserved space.” 


‘ 


New Members 





AKRON: Oliver W. Durrant 

ATLANTA: Paul C. Sitton 

BALTIMORE: Francis J. Chmilewski 

BOSTON: Aulis W. Aho, S. Martin Billett* 
George F. Harpell, Edmond D. Neu- 
berger, Edward T. Rigney, Jules J. 
Siegel, Edward W. Singleton 

CENTRAL ILLINOIS: Robert D. Hays* 

ae og KEYSTONE: William H. Lein- 


CENTRAL NEW YORK: Harold D. Taylor* 
HICAGO: Lewis Malt oF 

CINCINNATT: Donald F. Flum, Ronald E 
Schmidt 

seme tag Melvin N. Harris, Richard 

: urie* 
COLUMBUS: Roger T. Verhage 
CONNECTICUT VALLEY: Ronald P. Lar- 


son 

DAYTON: Robert Galin, Clifton D. Hert- 
lein, Anatol Wojtowicz 

DETROIT: Chris A. Common, Lewis M. 
Duckor*, James W. Garner 

HOUSTON: John J. Buhr, O. L. Hollis, 
: Dd. R. Longmire, George E. 

, Homer D. Thornton 

IDAHO ALLS: Richard L. Durham, 
Charles W. Wilkinson 

KANSAS CITY: Ray L. Martin* 

LONG ISLAND: Austin W. Hogan 

LOS ANGELES: Harry C. Carpenter, Brad- 
ford W. Genereaux, Arne S. Moen* 

pap ad nnd Robert R. Scott 
MILWAUKEE: David H. Gieskieng* 

MOJAVE DESERT: Donald W. Button, 
Arthur C. Chevalier, Orville D. Cook, 
Edward N. Videan 

NEW — John F. Brinster, Royden 
F. Estopp 

NEW YORK: “Chris Martin 

NIAGARA FRONTIER: Clarence B. Sta- 


dum* 

NORTHERN CALIFORNIA: Frank W. Heiss 

NORTHWEST WASHINGTON: Thomas J 
Goddard, Hobart M. Hofstad 

ORANGE COUNTY: Allan L. Budd, Francis 
. Conroy, Abraham D. Isaacs, Carlton 

McKinney, J. M. Schmidt 

PHILADELPHIA: Anthony C. Casciato’, 
Donald J. Geniesse* Maurice L. Hibler, 
Hugh Jenkins, James G. Kelly, Ken- 
neth E. Lannan, Sumner L. Pierce* 
William J. Rowan* Wesley H. Shirk, 
Jr.*, F. Curtis Snowden*, A. Earl Stone, 
John D. Warnock 

PITTSBURGH: Robert F. Boozer, Peter A 
Bushong, Lawrence A. Crissman 

RICHLAND: Albert L. McCoy, Jr. 

—— HOPEWELL: Larry D. Thomp- 


ST. ‘Lours: Phy E. Coe, Charles B. Ford, 
ee* 

SAN. ‘DIEGO: Robert B. Chisman, William 

Gourlay, Jr., George P. Howard, Lester 


L. Stoakes 
SAN FERNANDO VALLEY: Allan I. Jacob- 
son, John T. Moore, 
SANTA CLARA VALLEY: Max D. Reeves 
SAVANNAH RIVER: Richard A. Potter* 
SEATTLE: William C. Brown, Charles E. 
Johnson*, Renaldo F. Schritt, Walter R 
Scott, Ronald M. Stokes, James E. Toms 
TOLEDO: John W. Malcolm 
VANCOUVER: Gordon S. Tuck 
UNAFFILIATED UNITED STATES: 
be J. Aldrich, Alvin E. Bernhard’, 
Billy B. Boone, Curtis E. Borchers*, 
Richard Bullwinkle, Jr., Donald D 
Deford*, Rick A. Denning, Stephen S 
Hessian, Earl W. Hicks, Jr., Robert E. 
Livingston, Donald R. Murray, Albert 
E. Schuler*, Louis G. Stier, Peter R 
Taussig, Kenneth L. Wilkinson 
UNAFFILIATED FOREIGN: Jose De Jesus 
O. Amoros, Mareo A. Cirina, Wilhelmus 
J. Dimpenfeld, Josef Giladi*, Bienveni- 
do T. Miranda, William J. Pullen 


* Senior Member 





ISA TRANSACTIONS 
(Issued Quarterly) 
Volume I, No. 1 
to be issued January 1962 
ISA Member $10.00 
Non-members $15.00 
Foreign $20.00 
Send your order to 


Plenum Press, Inc. 
publishers for Instrument Society of America 
227 West 17th St. 

New York 11, N.Y. 














KODAK HAS PERFECTED A NEW KIND OF 
PAPER FOR AUTOMATIC OSCILLOGRAM 


PROCESSORS It has rewarding characteristics: 


1 It dries thoroughly at high processor speeds—up to 180 in./min.—without creases. 
2 Its trace lines stand out black as the ace of spades against a nice clean background. 
3 It stores safely for a long time. You can fearlessly keep a large supply on hand. 

4 It’s a rugged paper that neither cracks nor crumples. 


& It holds its dimensions, and so justifies precise measurement. 


EKTALINE 


PAPER 


IT’S NAME: 


It’s available in the two usual speeds for oscillographs: Kodak Ektaline 16 
Paper and Kodak Ektaline 18 Paper. We also supply Kodak Ektaline Chemicals 
in liquid form. And we welcome inquiries addressed to Photorecording 


Methods Division, 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 
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new products 








PoOryey srry. 


ISA Journal 


Pneumatic Timer 


High-quality miniature pneumatic 
approximating the size of a 
limit built fox 
actuations. range is 
seconds. 


Hagen 


timer, 
standard switch, is 
5,000,000 lime 
from 02 to 15 
rated at 10 


Manufacturing Co 
CIRCLE 


adjustable 


Switch is amps 


NO. 301 


Humidity Indicator 


Remote humidity indicator, used 
principally in instances requiring ac- 
curate samplings of 
areas or containers, provides a direct 


large visible dial. No 


exterior closed 
reading on a 


conversion charts or wiring involved. 


Serdex, Inc 


CIRCLE NO. 302 


High Pressure Transducer 
Highly 


reliable, low-cost precision 
transducer measures corrosive and non 
media and has _ full-scale 
ranges between 0-100 and 0-10,000 psi. 
Unit meets critical military and com- 


mercial DeJur-Amsco 


corrosive 


environments. 
Corporation. 


CIRCLE NO. 303 


Cryogenic Valves 


Cryogenic throttling control valve is 
a globe type that eliminates the draw- 
backs common to split-body and con- 
ventional designs. It is tight 
closing (0 leakage) through cool down, 
and 


globe 


onstream runs, defrost periods. 


Leslie Co. 


CIRCLE NO. 304 


Magnetic-Hold Switch 


Hold-in switch with built-in solenoid 
electrical release from a re- 
mote location. When toggle is operated 
and solenoid energized, lever stays in 
actuated position until released manu- 
ally or electrically. Micro Switch. 


CIRCLE NO. 305 


permits 


Solenoid .4-Way Valves 


New line of explosion-proof solenoid 
actuators, for use with both momentary 
and maintained contact, pilot-operated 
air control valves, is suitable for Class 
I, Group D and Class II, Groups F 
and G hazardous applications. Hanni- 
fin Co. 


CIRCLE NO. 306 


Control Stations 


Electronic control feature 
large, full-scale process indication, a 
complete manual power supply, and a 
compact design for panel mounting. A 
output 
panel. 


Stations 


oO” 


and a 2 
front 


3” process meter 


meter are centered on 


Taylor Instrument Co. 


CIRCLE NO. 307 


Bar Chart Recorder 


Desk-top and re- 
cords efficiency of utilization of up to 
10 production or data processing ma- 
chines. Every 20 seconds, the recorder 
samples and graphically records each 
machine’s performance. Electronic As- 
sociates, Inc. 


CIRCLE NO. 308 


device monitors 


Meter Movement 

Ruggedized self-shielded core magnet 
type meter movement, for use on steel 
or non-ferrous panels without special 
calibration, comes in 1-5/16” and a 1” 
sizes. Movement can be produced with- 
full-scale accuracy. Ideal Pre- 
Meter Co. 


CIRCLE NO. 309 


in 1% 
cision 


Pushbutton Metering 

New meter delivers a preset quantity 
of liquid at the press of a button. On 
completion of delivery cycle, meter 
mechanism is reset automatically to 
duplicate delivery when the button is 
depressed again. Meters may be used 
in sequence. Buffalo Meter Co. 


CIRCLE NO. 310 


Temperature Regulator 
direct-operated tempera- 
ture regulator is designed especially for 
control of small loads when low initial 
pressure limits the pressure drop across 
regulator. Sizes up to 2” are available. 
Spence Engrg. Co. 
CIRCLE NO. 311 


Low-cost, 


Solution-Metering Pump 

Unique pump, available in four 
ranges (0-2, 0-5, 0-10, or 0-20 ml/min) , 
delivers minute quantities of a variety 
of liquids with an accuracy of +2% of 
pump’s full range. Pre-calibrated knob 
reads flow rate to thousandths of ml/ 
min. Beckman. 


CIRCLE NO. 312 
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count to 


...and keep your temperature under control 


ARE YOU GETTING ALL “BIG 10” 
ADVANTAGES IN YOUR TEMPERATURE 
CONTROLLERS? 

(Use this check-list) 


No vacuum tubes 
Solid-state. Free from warm-up, tuning and com- 
plicated circuitry. 


Full-time true temperature indication 
Indicated on mirrored anti-parallax scale. 


Sealed plug-in meter unit 

Dustproof. No special shipping case required. 

Two pilot lights 

Indicate both heating and cooling. 

Compact size: 644” H x 72” W 

Mount more in less space. 

Provisions for optional wiring in every instrument 
For 120, 240 or 208 volts — 50 or 60 cy. Wired 
from the front. 

Interchangeable control modes 

Change chassis for off-on, proportioning, etc., 
control. 

Thermocouple break protection 

In every instrument at no extra charge. Shuts off 
heat if thermocouple breaks or burns out. 


Protected temperature setting knob 
Guarded against accidental movement. 


Optional instrument housings 
Complete instrument plug-in or explosion housings 
available. 


You get all of the “Big 10” advantages with 
any Gardsman controller by West, plus proved 
reliability and minimum maintenance... all at 
prices you'll find surprisingly low. Ask your West 
representative for full information. He’s listed in 
the yellow pages. Or write direct for Bulletin COM. 


Ww F Ss Dz | nt. 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 
FACTORY AND GENERAL OFFICES: 


4355A W. Montrose, Chicago 41, Ill. 


BRITISH SUBSIDIARY 
WEST INSTRUMENT, LTD. 


52 Regent St., Brighton 1, Sussex 


CIRCLE 
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A versatile Linear-Log 
Servo-Recorder 

for general 
laboratory 

use 


eee SS 


PHOTOVOLT CORP. 


Also available: Densitometers = Photometers @ Fluorescence Meters @ pH Meters 
CIRCLE NO. 28 ON PAGE 90 





LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 


JLTIPLIER- PHOTOMETER 


For the exact measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 


MOD. 520-M 


wren 


Write for Bulletin #360 to 


PHOTOVO LT Corporation 


1115 Broadway New York 10, N. Y 
CIRCLE NO. 1 ON PACE 90 
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Core Memories 


A new 8-level series of magnetic 
core memories has the capacity of 
128 to 2048 characters and is avail- 
able in three different models: ran- 
dom access, sequential access, and 
sequential interlace. Speed of the 
new series is 200 kc, or 5 micro- 
seconds between load and unload 
commands. Electronic Engineering 
Company. 


Power Operators 


Three models of power operators 
for electrical control drive applica- 
tions develop output torques of 30, 
60, and 120 ft-lb at 42 rpm. All are 
factory tested at 50% overload. Com- 
pact cast aluminum housing measures 
approximately 6” x 6” x 6”. Reliance 
Instrument/Electro-Mech Corp. 


CIRCLE NO. 314 


“Environmentalized”’ 


An _ environmentalized oscilloscope 
having a sweep-delay feature provides 
highly precise measurements under 
severe operating conditions in the dc- 
to-24Mc region. Environmental capa- 
bilities include low and high temper- 
atures, prolonged high humidity and 
salt atmospheres, 5 g’s vibration, etc. 
Tektronix. 


CIRCLE NO. 315 


Electronic Micrometer 


CIRCLE NO. 


313 


A precision measuring system employing an electronic micro 
meter displays exact measurements to 10 millionths of an inch on 


a 5-digit counter and automatically plots values on a chart re 


corder. System is especially suited for automatic 


small displacements over long periods. J. W. Dice Co. 


CIRCLE NO. 316 


Absorption Dynamometer 
Having a specially designed hystere- 
sis brake for reducing starting torque 
and improving high-speed perform- 
ance, this absorption dynamometer 
features an automatic transfer of 
torque to prime rotary movers and 
torque ranges by means of a progres- 
sive spring loading system. It applies 
a restrail.ng torque to prime rotary 
movers and measures the magnitude 
of the applied torque. John Chatillon 
& Sons. CIRCLE NO. 317 


recording of 





new products 





Wide-Band D-C Amplifier 

A low-level “FIFO” (floating in- 
put — floating output) D-C ampli- 
fier with 10-kc bandwidths is in- 
tended primarily for amplifying 
high-frequency data from  wide- 
bandwidth transducers. Gain of 1000 
makes it suitable for low-level scan- 
ning devices. Specifications include 
+0.1% linearity and 100-megohm 
input impedance minimum at dc. 
Sanborn Co. CIRCLE NO. 318 


Digital Voltmeter 


Modestly priced (less than $2,000), this new all-electronic 
digital voltmeter features a 5-digit display. Ranges from +0.0001 
to +1200.0 volts dc at an absolute accuracy of 0.05% +1 count. 
Franklin Electronics, Inc. CIRCLE NO. 319 


High-Speed Multiplexer 


rhis high-speed multiplexer and 
digital conversion system scans up 
to 50 low-level inputs per second 
and converts them into digital form 
with an overall system accuracy of 
*+0.065% full scale. System is capa- 
ble of operating at speeds of up to 
200 inputs per second at slightly 
lower accuracies. Monitor Systems, 


Inc. CIRCLE NO. 320 


Overload Protector 


An overload protector, which does not require critical adjust 
ment and does not appreciably affect dynamic response, elimin- 
ates down time and replacement costs due to damaged strain- 
gage load cells. Unit uses mechanical stops capable of an over- 
load factor of 30 to 1, together with a patented nonlinear spring 
network that protects in both tension and compression. Lebow 
Associates. CIRCLE NO. 321 


Precise Load Cell 


Designed specifically for compres- 
sion service, this rugged and _ her- 
metically-sealed extra-precise force 
transducer affords an output of 2 
mv per volt +0.10%. Standard 
ranges are from 50 to 250,000 Ibs, 
with higher ranges available on 
special order. Allegany Instrument 
Company. CIRCLE NO. 322 


Proving-Ring Load Cell 


A new all-stainless-steel load cell 
employs a calibration-quality prov- 
ing ring coupled inductively to an 
ultrasensitive differential transform 
er. Unit provides more than 500 mv 
output with 10 V, 60 cycle input, 
or more than | V output with 10 V, 
400 cycle input. United Aero Prod- 
ucts Corp. CIRCLE NO. 323 


Gr 


COMPRESSED AIR 
a 








20 to 200 scfm 
V4" to 2” NPT 











REMOVE ALL 
HARMFUL 
TRACES OF 
DIRT, WATER 
AND OlL— 








GO MONTHS 
WITHOUT 
MAINTENANCE! 


HERE’S HOW: 


WET SCRUBBER CARTRIDGE 
causes mist and fog particles to form 
large drops that fall off bottom into sump. 
Takes out dirt, water and oil down to 
less than 2 microns. Self-cleaning; has 
almost unlimited service life. 


DRY POLISHER CARTRIDGE re- 
moves practically the last remaining 
traces of dirt, water and oil; leaves the 
air exceptionally clean. Scrubber does 
nearly all the work, so Polisher also has 
almost unlimited service life. 


These and other features give a new low in | 
air-cleaning cost—with a new high in protection * 
to air-actuated equipment and processes. 








KING FILTER CATALOG gives ALL 
the facts. May we send you a copy? 


KING ENGINEERING CORP. 


3209 S. State St. Ann Arbor, Mich. 


LIQUID LEVEL GAGES, MANOMETERS, ACCESSORIES—SINCE 1937 
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Solenoid Shutoff Valve 


Miniaturized, 2-way, normally 
closed solenoid shutoff valve fea- 
tures direct actuation, operating 
pressures to 3000 psi, explosion- 
proof case, and bubble-tight sealing 
characteristics. A full 1/16” dia ori- 
fice permits unusually high flow 
rates for a valve of this size, with 
very low pressure drop. Circle Seal 
Products Co., Inc. 


CIRCLE NO. 324 


Edge-Reading Meter 


New edge-reading meters, designed for many different ranges, 
are extremely rugged and can be stacked one on top of another 














for easy space-saving mounting. Projections on the mechanism 
casing have been eliminated; dial face forms the largest cross 
sectional area. Electro-Mechanical Instrument Co. 


CIRCLE NO. 325 





* 0.2% accuracy 


Multi-Range: 11 selections 
0-3 mv to 0-300 volts 





SELF BALANCING 
POTENTIOMETRIC DC VOLTMETER 


%#* over 1000 megohms 
input impedance 
14” scale 
Zener Reference 


Dissolved-Oxygen Analyzer 

New precision analyzer accurately 
and continuously measures and re- 
cords micro quantities of dissolved 
oxygen in boiler and other high- 
purity water systems. Unit is elec- 
tro-chemical and direct-acting in 
yperation. An oxygen change as 
small as 0.1 part per billion registers 
within 5 to 10 seconds after the 
sample enters the instrument. Wal 
lace & Tiernan, Inc. 


CIRCLE NO. 326 


VLF Mutual Inductance Bridge 


4 completely transistorized, high sensitivity, low noise VLI 
mutual inductance bridge is designed for measurement of 


susceptibilities of paramagnetic materials at cryogenic tempera- 
tures. Another use is for measurement of superconductors where 
frequency dependent parameters require very low frequencies. 
Cryotronics, Inc. CIRCLE NO. 327 





Universal Case Design providing a 
quick change from Case to Bench 
to Rack Enclosures. 


$545 to $575 





Literature immediately available upon request. 


co : 
aboler atoll eM lal-a4 al eal-J ak Mmeelgclele-lilee 
Box 22234{[] Houston 27, Texas 


ISA Journal 


MO 17-7403 


CIRCLE NO. 31 ON PAGE 90 





NEW NEW NEW NEW NEW NEW NEW NEW NEW 
when it 


new products 





Automatic Batching 


New automatic control panel 
makes a pushbutton operation out 
of weighing, mixing, and batching you know the temperature! 
of bulk materials. As many as five 
separate ingredients can be handled 
automatically by means of pre-set 


controls. Thayer Scale Corp. NI EW 


eelaeaetiaks THERMOMELT 


Heat-Rate Sensors TEMPERATURE 
These calorimetric heating-rate sensors, furnishing far greater ! ND I on. & '@) R Ss 


information than that obtainable from conventional thermo- 





THERMOMELT 


The easy modern way to determine exact working temperatures! 


XN Just mark or stroke the surface with 
THERMOMELT ... when it reaches the desired 
temperature, the mark liquefies. There’s no guess- 

‘pe ' work, no wasted time or material... | With Handy 
couples, indicate instantaneous heating rates as well as the total THERMOMELT is the quick, precise way to Adjustable 
thermal energy received. Transducers are designed to have a= ~ + ge eee temperatures. Accurate to Holder 
maximum outputs of 50 millivolts for their designated ranges ee Sa 
between 5 and 200 BTU/ft*/sec. Hy-Cal Engineering. A Stik For Every Temperature from | ALSO AVAILABLE IN LIQUIDS 

; : 113° F. to 2000° F. AND PELLETS for inaccessible 
CIRCLE NO. 329 or hard-to-measure applications 
SEND TODAY for free THERMOMELT 1 Wide range of temperatures. ‘% 
literature and pellet sample (indicate Made by the Manufacturers of Marka! Paintstik 
temperature desired). Markers and Protective Coatings. 


Speedy Circuit Builder MARKAL Co.. 77 West Carroll Avenue © Ct 
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Quick assembly, rearrangement 
and disassembly of experimental ss 
circuits, without use of solder, 
spring clips or jumper-wires, is G ET A N ISA CER T | F | CA TE 
possible with the new patented Cir- 
cuit Builder now available off-the- 
shelf. Unit has 108 gold-plated ceils FO R YO U R OFFICE OR D E N 
spaced 1-inch apart in nine horizon- 


tal rows of twelve. Upper and lower === =I 
rows are connected into two separate bus bars. Circuit Structures 


Laboratory. CIRCLE NO. 3: 
re a on oe Justrument Society of America 





ee 
+ De ogenes 


~* 




















John Doe 


Rotary Actuator 


Unique rotary actuator provides 
a simple means of converting hy- 
draulic power into uniform rota- 
tional motion. Unit is completely 20 orgenization for advancing the arts and sciewcm related to the theary, 
sealed, explosion-proof, and has no nat 


external moving parts other than 
the rotary power shaft. Piston is Lom Ze. Ralph A Tne 
d oe tte 
teflon-sealed, and may be used with 
all hydraulic fluids or air, without requiring lubrication. Graham 
Engineering Co. CIRCLE NO. 331 
































Gain recognition by displaying a professional-looking ISA Membership 
Certificate Includes hand-lettering of name and grade enclosed in 
attractive leatherette holder. No —a necessary. Transparent 
covering guarantees long use. Measures 814"x11” 

$1.00 


Accurate Integrator only 
Se > 
| 


Integrator is a flexible and ac- 
curate instrument for integrating 
amplified signals from various 
transducing elements measuring 
temverature, displacement, moist- 


| ISA, Penn-Sheraton Hotel, 530 Wm. Penn Place, Pittsburgh 19, Pa 
| 

ure, etc. Information is indicated by Se 
! 


[] Please send me ISA Membership Certificate & holder 
for $1. | wish my name to appear as follows: 


DD. scciccietadoemeenees = — —— 


a 6-decimal digit counter and a 


2'2” meter for interpolating be- 
Membership Grade — a 


| enclose check [] money order [] Section . 
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tween successive values of the least significant figure on the 
counter. Elcor, Inc. CIRCLE NO. 332 
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CAMBRIDGE 


GAMMA-RAY 
POCKET 


DOSIMETER 


This personnel monitoring 
instrument measures the cu- 
mulative exposure to gamma 
or X-rays over a given period 
of time. The instrument con- 
sists of an ionization cham- 
ber, a quartz fibre electro- 
meter and a graduated scale 
and viewing system The 
charging unit comprises a 
180 volt “B” battery, a 142 volt 


es 
ay 0 
quer © 


CAMBRIDGE INSTRUMEN 


1619 GRAYBAR BLDG., 420 





SEND F 


“A” battery, a tiashueni 


bulb, the well for inserting Dosi- 
meter, and the charging control 


OR BULLETIN 300 G.D. 


Cambridge also makes the Linde- 
mann-Ry 
Power Rectifier and Portable Pro- 
jection Viewer 


erson Electrometer’ with 


T COMPANY, INC. 


LEXINGTON AVE 


NEW YORK 17, NEW YORK 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 








CIRCLE NO. 33 ON PAGE 90 





SERIES 
1100 


PREVENTS 
COSTLY DAMAGE 
«oe AUTOMATIC 
GAUGE CUT-007 


From 15 to 2400 psi... 
—100° to 500°F. Wide range 
of cut-out pressure settings. 
Available in brass or 303 
stainless. 


CIRCLE SEAL 
GAUGE 





A safety shield for gauges and 
personnel, the Circle Seal Gauge 
Protector is designed for pneu- 
matic or other gas systems as 
well as liquid service. Use of 
contact rather than sliding seals 
overcomes O-Ring breakaway fric- 
tion problems associated with 
piston type units. Automatic cut- 
out when system pressure 
exceeds gauge limit... auto- 
matic cut-in when system pres- 
sure returns to normal maximum. 
In gas systems, surge or shock 
waves will close valve momen- 
tarily to reduce shock to gauge 
elements. Where gauges are cas- 
caded, Gauge Protector automati- 
cally cuts out lower pressure 
gauges...cuts them in as sys- 
tem pressure falls. 





CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., 
Pasadena, Calif 





CIRCLE 
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24-Channel Oscillograph 


A direct-recording, 24-channel 
oscillograph fits 24 inputs into a 7- 
inch vertical rack space. Each chan 
nel is capable of recording indi 
vidual static or dynamic phenomena 
at frequencies from dc to 5000 cps. 
Deflection of 8-inches, peak to peak, 
is possible. Traces are recorded at 
writing speeds in excess of 50,000 
inches/sec. Mpls.-Honeywell. 


Monitors Gas Flow 


Low-cost system, for monitoring 
“interruptibles” and recording gas 
flow from multiple remote stations, 
features simplicity, ease of installa- 
tion, long life, and minimum main- 
tenance. Any flow measurement that 
can be indicated by contact closure 
may be used as an input. Count is 
transmitted over commercial tele 
phone lines and centrally displayed 
on individual 5- or 6-digit counters 
Datex Corp 


Infrared Spectrometer 


A compact, lightweight infrared 
spectrometer, originally developed 
for military applications, has a gain 
of more than 1000 in sensitivity over 
conventional IR spectrometers. Unit 
has low power requirements and 
only one moving part; hence it is 
marked by high reliability. Block 
Associates, Inc. 


Pushbutton Attenuation 


New high-frequency signal gen- 
erator has a unique pushbutton at 
tenuator system for fast, accurate 
signal-light readout, a _ portable 
multi-purpose test instrument, cov- 
ering a wide range of frequencies 
(50 kc to 65 Mc), is suited for 
measuring gain of IF circuits or 
receivers, and for a variety of other 
applications where high sensitivity 
and stable performance are desired 
Borg-Warner Controls. 


Recording 
Spectrophotometer 


Design advancements of this new 
recording spectrophometer include: 
double monochromator with wider 
wavelength range (1750 to 8000 
Angstroms); a new recorder with 
coupled scan and chart drive; and 
improved cell optics giving reduced 
beam size (1.0 x 0.3 cm). Applied 
Physics Corporation. NO. 337 


CIRCLE NO. 333 


CIRCLE NO. 334 


CIRCLE NO. 335 
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Rugged Paotomultiplier 


A %4-inch photomultiplier, ideally suited by size and rugged 
construction for well logging and other underground geological 


explorations, finds further application in industrial computers 
and punch-card sorting. Average anode sensitivity is 9 amps per 
lumen, and cathode sensitivity is 50 microamps per lumen. 
Westinghouse. CIRCLE NO. 338 


Pressure-Sensing Package 


Incorporating a bonded strain- 
gage transducer, a solid-state am- 
plifier, and a voltage regulator, this 
light-weight pressure-sensing pack- 
age measures corrosive liquid and 
gas pressures from 0-250 to 0-2000 
psi with 0.25% accuracy over a 
wide temperature range. Its full- 
scale output signal is 5 volts de. 
Taber Instrument Corp. NO. 339 


Piston-Type Accumulator 


\ 20-gallon capacity, high pressure piston-type accumulator is 
latest addition to company’s standard line of 3,000 psi floating- 
piston-type accumulators. Units are designed for operation with 
commercial SAE hydraulic fluids at operating temperatures of 
—40 to +200° F. Greer Hydraulics, Inc. CIRCLE NO. 340 


Low-Cost Computer 


An electronic digital computer 
simulator, priced at less than $100, 
compresses the basic operations of a 
full-size commercial computer into 
a compact 24-inch console. No pre- 
vious knowledge of mathematics or 
electronics is needed to use _ this 
unit. Scientific Development Corp. 

CIRCLE NO. 341 


Infrared Hygrometer 


New infrared hygrometer that will operate unattended for at 
least 7 days is said to have 4 advantages: high sensitivity; high 


speed of response unaffected by sample temperature; will not 
add or subtract water to or from sample; and will sample in- 
stantaneously path lengths from a few inches to thousands of 
feet. General Mills, Inc. CIRCLE NO. 342 


Announcing... 


Revolutionary 


NEW 


WILKERSON 
desiccant compressed air 


DEHYDRATOR 


for "instrument-pure” air 


ORO re4 eee aay 
ererrr 0mm 


ere 








The NEW ‘“‘Chem-Guard” package provides micro- 
clean, dehydrated oil-free air only where needed! 
NEW Exclusive features found only in the 
Wilkerson ‘‘Chem-Guard”’ 

x LOWEST PRICE for package, application and 
installation. No electrical, water or sewer con- 
nections needed 

% DEPENDABILITY of ‘“‘Chem-Guard dehydrator 
assured because of no moving or mechanical 
parts 

% SIMPLIFIED, ECONOMICAL SERVICING—No 
draining or reactivating is mecessary. Exact 
amount of replacing chemicals available in vac- 
uum packed cans 

% BUILT-IN VISIBLE INDICATOR shows color 
change when servicing is required 

Your choice of 3 non-corrosive chemicals . . . 

(a) Silica-Gel reduces dew point to —45° F., 
(65° below safe standard of 20° F) 
(b) Molecular Sieve reduces dew point to —100° F 
(c) Another removes traces of oil to 10 parts per 
million 
WRITE TODAY for circular #1040 giving complete 
specifications and information 


ILKERSON 


CORPORATION 


1636 W. Mansfield 


Englewood, Colo. 


‘ Dedicated to keeping the NEW in pNEUmatica 
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W. H. Steinkamp 


Paul D. Lintner 
MIKRO r 


MIKROS, Inc. . . . the board of di- 
rectors of MIKROS, newly formed 
subsidiary of Electro Scientific In- 
dustries, has elected Portland Sec- 
tion member, Douglas C. Strain, 
president;T. H. Holce and Paul D. 
Lintner (photo), Portland Section 
member, vice presidents, and L. A. 
Morin, secretary-treasurer. Strain is 
also president of ESI. Lintner, 
marketing manager for the new 
firm, was formerly ESI’s sales man- 
ager in charge of ESIAC computers. 


W.H. Steinkamp (Industrial Market- 
ing Consultant) ... a corporate 
executive with more than 32 years 
of experience in the marketing of 
electronic products and systems, W. 
H. Steinkamp (photo), New Jersey 
Section member, recently opened of- 
fices in Palos Verdes Estates, Calif., 
as an industrial marketing consult- 
ant. He previously worked for Day- 
strom, Beckman Instruments and 
Minneapolis-Honeywell as a mar- 
keting organizer and administrator. 


Research & Controi Instruments... 
Paul C. Hutchinson, Boston Section, 
and ISA man Oliver C. Karpathy, 
both formerly with the Perkin-E]l- 
mer Corp., have joined RCI. Hutch- 

son is v-p and treasurer; Karpathy 
a project engineer. RCI was re- 
cently formed as a company to pro- 
duce chemical analytical instru- 
ments based on physical principles. 


Technical Oil Tool Corp. (TOTCO) 

. new East Coast reps for TOTCO 
end-point analyzers and initial boil- 
ing point analyzers are Energy Con- 
trol Corp., headed by Philadelphia 
Section member, Robert A. Trenner, 
and N.Y.C.-based Energy Control 
Co., under J. T. Vollbrecht, a past 
president of ISA. Technically-orient- 
ed personnel of the Energy Control 
firms are being trained at the 
TOTCO factory on the application 
and installation of these control 
instruments. 


ISA Journal 
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Roger Gilmont Instruments, Inc... . 
Dr. Roger Gilmont, president, formed 
his own company recently in Great 
Neck, N.Y., to develop new lab in- 
struments. With 22 years in this field, 
he is the holder of several patents 
and is also an adjunct professor of 
chemical engineering at Polytechnic 
Institute of Brooklyn. B. T. Hanlon 
is v-p and general manager of the 
new firm. 


Control Electronics . . . directing all 
the engineering activities of the com- 
pany in the microwave, delay line, 
audio filter and instrument fields 
will be Bertram Magenheim as chief 
engineer . appointed chief me- 
chanical engineer was Nathan H. 
Mintz, who will be responsible for 
all mechanical engineering design, 
production control and machine shop 
phases of the company’s electronic 
facilities. 


Dresser Electronics . . . Patrick J. 
Morrisey (photo), New York Section 
member, has been appointed to the 
newly created post of v-p, market- 
ing at Dresser Electronics/HST Divi- 


sion. 








Patrick J. Morrisey Roy E. O'Neill 
Dresser Electronics/HST reenbrier Instrument 


Div 


Greenbrier Instruments .. . Roy E. 
O’Neill (photo), past president of 
the Houston Section, was named 
general sales manager of Greenbrier 
effective Oct. 1. He was formerly 
secretary-treasurer of Industrial 
Scientific, Inc., representing Taylor 
Instrument Cos. in the Southwest, 
and general sales manager for Fisher 
Scientific’s Southwest division. A 
past v-p of ISA District VII, O’Neill 
also served on the National Nomi- 
nating Committee and as the Hous- 
ton Section National Delegate. 


Arrow Electro-Tooling Devices... 
new manufacturers‘ representative 
organization, Arrow Electro-Tooling 
Devices, is announced by Paul Saint- 
Amour, formerly with Keithley In- 
struments and Assembly Products. 
The new firm will represent makers 
of electronic controls and _ instru- 
ments in the Ohio and Western 
Pennsylvania areas. 








William A. Wildhack 


au 


_ Neil M. Blair 


INA rg 


NBS ... Washington Section mem- 
ber William A. Wildhack (photo), 
formerly special assistant to the di- 
rector of the National Bureau of 
Standards, has been promoted to an 
associate director. In his new post 
he will be responsible for coordina- 
tion of NBS measurement services 
to science, industry, other Federal 
agencies and the states. Wildhack 
served as national ISA president in 
1954 and in 1959 was named the first 
Fellow in the Society. 


Amphenol-Borg Electronics . . . Neil 
M. Blair (photo), Chicago Section, 
has been named president of the 
FXR Division of Amphenol-Borg. 
Blair headed the former RF Prod- 
ucts Division which has been com- 
bined with FXR to increase the em- 
phasis on microwave equipment. 
Henry Feldmann, chairman and 
president of FXR, Inc. before the 
merger, will continue as chairman 
of the FXR Division. 


Sangamo Electric . . . Rear Admiral 
Rawson Bennett (USN Ret.), for- 
merly Chief of Naval Research, has 
been elected a senior vice president 
and director of engineering at San- 
gamo. During W.W.II as Head of the 
Electronics Design Div., Bureau of 
Ships, he was responsible for the 
design of electronics equipment for 
the entire Navy, including shipboard 
and airborne equipment, ordnance 
radar, sonar, applied research and 
training devices. 


Consolidated Electrodynamics .. . 
Joseph E. Jenkins, Atlanta Section, 
has been appointed marketing man- 
ager, Data Recorders Products, CEC 

. within CEC’s associate company, 
Consolidated Systems, A. W. Schnit- 
ger, Los Angeles Section, has been 
named manager of the Space Sci- 
ences Department; Allen J. Garden- 
hour, Jr., is the new northern region- 
al manager, and Victor V. Myers, Jr., 
Albuquerque Section, steps into the 
post of assistant director of engineer- 
ing for the Systems Div. 





Bernard M. Brenner George W. Spence 
Ampex Instrumentatior Erie Resistor/Pacif 
Products 





Ampex... Santa Clara Valley Sec- 
tion member, Bernard M. Brenner 
(photo), recently appointed man- 
ager of the newly formed Advanced 


Development Dept., is directing the 
‘ development of ideas and techniques 
for advanced system design. 


Erie Resistor Corp. ... as the new (0 remove 


engineering manager, Erie-Pacific 
Div., George W. Spencer (photo), 


Los Angeles Section, will be respon- 4 
sible for all engineering develop- : 
ment, including basic circuitry logic \ 


design and mechanical engineering. 


. 

i 
John Diebold & Associates... 
pioneer in process control compu- 
ters, Chalmer E. Jones, formerly 
corporate v-p and general manager ~ 
of the control systems division of “lies 
Daystrom, has been named v-p and 
director of John Diebold & Associ- 
ates, management consultants on in- 
formation and control systems, auto- RESUL TS!.. It’s as simple as that! 
mation and automatic data proces- i 
sing. Jones is a member of the Los 
Angeles Section. 






© 


Leading authorities have proved that the most economical method 
of removing physical contaminants from compressed air is to lower 
the temperature of the air by refrigeration. Refrigeration effective 
ly establishes a practical ‘““dew-point.”’ This practical dew-point is 
the means of collecting and effecting maximum precipitation of 
unwanted contaminants at a point in the compr.ssed air system 
before damage to vital instruments and controls results. Sound 
interesting? Then take a closer look at the 


AIR-ENGINEERED 


REFRIGIFILTER 


.. a refrigerated “packaged” unit consisting of filter, sepa 
rator, condenser, heat exchanger and automatic trap—ready 
to install, no extras! A closed-loop refrigeration cycle (to 
obtain —10° F. to —30° F. dew-points) is employed to pre 
cipitate vapors and separate entrained moisture and oil, dirt 
and sludge before these contaminants can raise havoc by 
plugging orifices, rusting and corroding vital parts of the in 
strumentation and pneumatic system. Complete data includ 
ing installation drawings and specifications is available 







Leeds & Northrup .. . latest market- 
ing changes at L & N include D. E. 
Moat, former v-p and director of 
marketing, now v-p, government 
and foreign relations, and John F. 
Quereau, formerly v-p and director 
of manufacturing, now v-p and di- 
rector of marketing. 


Perkin-Elmer ... new v-p of the 
corporation and general manager of 
its instrument division is Chester W. 
Nimitz, Jr., formerly manager of 
Texas Instruments’ industrial instru- 
mentation division . . . new veeps 
for the operating division are H. F. 
Brockschmidt, general manager, in- 
ternational operations, and R. H. Send for Bulletin 902 today! 
Sorensen, general manager, electro- 

optical division ... E. K. Thorburn 


has been appointed to the senior * 
technical staff, west coast operation, S 
electro-optical division. 


RCA ... J. J. Graham has stepped CORPORA TION 
into the new post of division v-p, College at Pike Canonsburg, Pa. 
operations, Electronic Data Process- [> (Pittsburgh Area) 

Ht 


ing Division. He will be responsible f fA 

for all EDP equipment manufactur- CS PREFERRED FOR PRACTICAL AIR DRYING 
ing and marketing of custom and 

industrial computer systems. CIRCLE NO. 36 ON PAGE 90 
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EDUCATION AND RESEARCH 
in 
BIO-MEDICAL ENGINEERING: 


An educational program designed 
to prepare life and physical scien- 
tists, doctors of medicine, and en- 
gineers for research in life systems 
through the current period of 
transition of biological sciences 
from the natural history stage 
of inquiry by inductive em- 
piricism to that of inquiry by de- 
ductively formulated theory. An 
intensive four-term (12-month) 
preparation in methods of logical 
thought, mathematics, physics, and 
electrical theory for doctors of 
medicine and biologists, and a 
one-term (3-month) preparation 
in life sciences for engineers, 
makes possible joint course work 
in the final three terms (nine 
months). Thesis research on bio- 
logical systems is conducted at the 
Presbyterian Hospital by teams 
drawn from both disciplines. The 
program leads to a graduate de- 
gree at Drexel. Limited stipend 
and scholarship funds are avail- 
able. Assistance with fellowship 
application to National Institutes 
of Health is offered. 


For information: 


James W. Dow, M.D. 

Department of Bio-medical 
Engineering 

Drexel Institute of Technology 

15 North 32nd Street 








Philadelphia 4, Pennsylvania 
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TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





( ANY 7 





| ‘ LIQUID 


\\\\ 
\\\ 
\ 


Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for dratt, 
pressure or differential pressure. 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 
CIRCLE NO. 38 ON PAGE 90 
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NEW ISA TECHNICAL LITERATURE 





GAS CHROMATOGRAPHY 


Columns With Minimum Liquid Phase 
Concentration for use in Gas-Liquid 
Chromatography by Dr. Warren Averill, 
Applications Engr., The Perkin-Elmer 
Corp., Norwalk, Conn. 

The Effect of Solid Supports on Retention 
Volumes by Robert G. Scholz, Continental 
Can Co., Chicago, Ill. and Warren W. 
Brandt, Assoc. Professor, Purdue Univer- 
sity, Lafeyette, Ind. 

The Effect of Liquid Loading on the Effi- 
ciency of Gas Chromatography Columns 
by Davie H. Frederick and W. Donald 
Cooke, Baker Laboratory, Cornell Univer- 
sity, Ithaca, New York. 

A Study of Solid Supports, Liquid Phases 
and Their Interaction by Dr. Burton M. 
Craig, Sr. Research Officer, National Re- 
search Council, Prairie Regional Labora- 
tory, Saskatoon, Saskatchewan. 

Theory of Programmed Temperature Gas 
Chromatography: The Prediction of Op- 
timum Parameters by J. Calvin Giddings, 
Dept. of Chemistry, University of Utah, 
Salt Lake City, Utah. 

The Theory of Programmed Temperature 
Gas Chromatography by Dr. Able S. Said, 
Sr. Chemist, Scientific and Process Instru- 
ments Div., Beckman Instruments, Inc. 
Permeability of Gas-Liquid Chromatog- 
raphy Columns by John C. Reisch, Grad- 
uate Assistant, and Dr. Thomas D. Wheel- 
ock, Assistant Professor, Iowa State Uni- 
versity, Ames, Iowa and Charles H. Robi- 
son, Lt. U.S.A.F., Box 104, Griffiss Air 
Force Base, New York. 

Performance of Coated Capillary Columns 
by D. H. Desty, A. Goldup and W. T. 
Swanton, The British Petroleum Company, 
Ltd., Sunbury-on-Thames, Middlesex, Eng. 
Application of Gas Chromatography to 
some High-Boiling Compounds Present in 
Petroleum and Tar Oils by R. W. King, 
F. A. Fabrizio and A. R. Donnell, Sun 
Oil Company, Marcus Hook, Pa. 

High Temperature Gas Chromatography of 
Polyphenyl Ethers by W. R. Smith and 
B. J. Gudzinowicz, Monsanto Research 
Corp., Everett, Mass. 

Measurement of Adsorption Isotherms by 
Means of High Temperature Elution Gas- 
chromatography by E. Cremer and H. F. 
Huber, Phys-Chem. Institut der Univer- 
sitat, Innsbruck, Austria. 

Ultrasonic Whistles as Detectors for Gas 
Chromatography by M. K. Testerman and 
P. C. McLeod, University of Arkansas, 
Graduate Institute of Technology, Little 
Rock, Ark. 

A DC Discharge Detector for Gas Chroma- 
tography by Dr. Arthur Karmen, and Dr. 
Robert L. Bowman, Laboratory of Tech- 
nical Development, National Heart Insti- 
tute, Bethesda, Md. 

Quantitative and Qualitative Ionization 
Detector for Gas Chromatography by Peter 
F. Varadi, The Machlett Laboratories, Inc., 
Springdale, Conn. 

Detection of Hydrocarbons by a Thermi- 
onic Diode at Atmospheric Pressure by B. 
E. Hudson, Jr. and W. H. King, Jr., Re- 
search Associates, Esso Research and En- 
gineering Co., Linden, New Jersey and 
Warren W. Brandt, Assoc. Prof., Dept. of 
Chemistry, Purdue University, Lafayette, 
Indiana. 

Electron Capture Ionization Detectors by 
N. L. Gregory and J. E. Lovelock, National 
Institute for Medical Research, Mill Hill, 
London, N.W. 7, England. 

The Mechanism of Response of Flame Ion- 
ization Detectors by Dr. James C. Stern- 
berg, Sr. Research Chemist, Dr. William S. 
Gallaway, Sr. Scientist and David T. L. 
Jones, Physicist, Beckman Instruments, 
Inc., Fullerton, Calif. 

Response of the Gas Chromatographic 
Flame Ionization Detector to Different 
Functional Groups by G. M. Rouayheb, G. 
Perkins, Jr., L. D. Lively and W. C. 
Hamilton, Research and Development 
Dept., Continental Oil Company, Ponca 
City, Okla. 


Quantitative Gas Chromatographic Analy- 
sis of Hydrocarbons with Capillary Column 
and Flame Ionization Detector (II) by 
Istvan Halasz, Institut fur Physikalische 
Chemie der Universitat, Frankfurt, Main, 
West Germany and Werner Schneider, 
Scholven-Chemie A.G., Gelsenkirchen- 
Buer, West Germany. 

Design Features of a Lunar Gas Chroma- 

tograph by E. Milton Wilson, Aerojet- 

General Corp., Azusa, Calif. and Vance 

Oyama and Stephen P. Vango, Jet Propul- 

sion Laboratory, Pasadena, Calif. 

Autoamtic Sample Introduction and Frac- 

tion Collection in Gas-Chromatography by 

Samuel Sideman and Joseph Gilladi, Dept. 

of Chemical Engineering Israel Institute 

of Technology, Haifa, Israel. 

Gas Chromatographic Chart Integrator by 

K. W. Gardiner, Stanford Research Insti- 

tute, Menlo Park, Calif. and R. F. Klaver, 

F. Baumann and J. F. Johnson, California 

Research Corp., Richmond, Calif. 

The Analysis of Petroleum Fractions by 

Subtractive Gas Chromatography by E. R. 

Adlard, B.Sce., A.R.L.C., and B. T. Whitham, 

B.Sc., A.R.LC., F.Inst. Pet: Research 

Chemists, “Shell” Research Limited, 

Thornton Research Centre, Chester, Eng. 

High Speed Vapour Flow Chromatography 

by Jan Boeke, Research Consultant, Con- 

cord Research Laboratories, Concord, 

Mass. and N. Grier Parke III, Consulting 

Physicist, Parke Mathematical Labora- 

tories, Inc., Carlisle, Mass. 

Analysis of Complex Hydrocarbon Mix- 

tures Using An Unsaturated Discriminat- 

ing Gas Chromatograph by C. R. Ferrin, 

J. O. Chase and R. W. Hurn, Bartlesville 

Petroleum Research Center, Bureau of 

Mines, U.S. Department of the Interior, 

Bartlesville, Okla. 

The Use of Gas Chromatography to Study 

the Gases Evolved During Vacuum-Arc 

Casting of Refractory Metals by Dr. John 

P. Mickel, Climax Molybdenum Co. of 

Michigan, Detroit, Mich. 

Gas Chromatography of Fluoroalcohols 

and Fluoroacrylates by Dr. Herman R. 

Felton, Research Chemist, E. I. du Pont 

de Nemours & Company, Organic Chemi- 

cals Dept., Wilmington, Delaware. 

A Parallel Dual Column System for Gas 

Chromatographic Separations by  Ihor 

Lysyj, Research Scientist, Ethicon, Inc., 

Somerville, N.J. 

The Analysis of Benzene, Toluene and 

Xylene in Process Absorption Oil by Dual 

Column Gas Chromatography by L. Walter 

Sumansky, Gen. Supvr., Technical Control, 

U.S. Steel Corp., Clairton Coke and Coal 

Chemical Wks., Clairton, Pa. 

The Application of Gas Chromatography 

to the Analysis of Flavor Components of 

Citrus Juices by Richard W. Wolford and 

John A. Attaway, Associate Chemist and 

Food Technologist, Florida Citrus Com- 

mission, Lake Alfred, Florida. 

Gas-Liquid Chromatography of Vanillin 

and Related Substances by J. Robert Coff- 

man, Principal Scientist, Research Labora- 
tories and Warren M. Schwecke, Methods 

Chemist, Products Control Laboratories, 

General Mills, Inc., Minneapolis, Minn. 

Application of Gas Chromatography to a 

Study of Nutmeg Oil Flavor by G. D. Lee, 

F. L. Kauffman, J. W. Harlan and W. 

Niezabitowski, Swift & Company, Re- 

search Laboratories, Chicago, Il. 

Identification of Mono Terpene Hydro- 

carbons by Means of Gas Chromatography 

by M. H. Klouwen and R. Ter Heide, 

Technische Hogeschool Te Eindhoven, 

Eindhoven, Holland. (Abstract) 

Separations of Steroids and Related Sub- 

stances by Gas Chromatography by E. C. 

Horning, W. J. A. VandenHeuvel and E. O. 

A. Haahti, Laboratory of Chemistry of 

Natural Products, National Heart Institute, 

Bethesda, Md. 

PR1i The above papers are available in 
the Proceedings of 1961 International 
Gas Chromatography Symposium, Michi- 
gan State University, East Lansing, 
Michigan. June 13-16, 1961. $5.00 each to 
ISA members; $8.00 each to non- 
members. 
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hearings 


orifices 


in sizes under %" 0.D. 


JEWEL 
BEARINGS 


and TUNGSTEN 
CARBIDE BEARINGS 


We specialize in instrument 
bearing design problems and 
production of pilot lots in our 
own plant in the U.S.A. We 
also offer top quality Swiss 
imports at low production 
prices. 


JOHNA WORLEY JEWELS? 





4 NEW BOOKS 


Magnetic Tape Instrumentation, Go- 
mer L. Davies; 257 pp., $8.50. 
A practical guide for applying mod- 
ern methods in magnetic tape in- 
strumentation, this book concen- 
trates on useful current techniques 
of recording digital/analog informa- 
tion, characteristics and limitations 
of components used in various sys- 
tems, effects of machine imperfec- 
tions on recorded and reproduced 
data, phase characteristics, etc. (Or- 
der from McGraw-Hill Book Co., 
330 W. 42nd St., New York 36, N.Y.) 


Industrial Process Control, L. M. 
Zoss and B. C. Delahooke, 256 
pp., $5.75 

This instructional volume for instru- 

ment technicians, plant managers 

and unit supervisors, represents the 
experiences of both authors who 
have spent many years in the train- 
ing of technical personnel for the 
industrial control field. Part I con- 
tains fundamentals of industrial 


MEET THE PEOPLE 


who recommend, 
specify and buy 
instrumentation, 
systems and 
automatic controls 


NORTH FALMOUTH 
MASSACHUSETTS 


The First American 
Jewel Bearing Manufacturer 


control, Part II, applications of in- 
dustrial control processes. (Order 
from Delmar Publishers, Mountain- 


17th Annual ISA 


Established 1900 
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>>ISA MEMBERSHIP 
BENEFITS 


are completely spelled out in the 
free booklet “Your Place In In- 
strumentation.” In it you will 
find all the benefits to manage- 
ment, engineers and technical 
personnel in the fields of meas- 
urement, testing, information 
handling, computation, and con- 
trol. Find out what this nation- 
wide organization can do for 


you today. Use coupon below: 


A Membership Application 
Form Is Included 


Instrument Society of America 
Penn Sheraton Hotel 

530 Wm. Penn Place, 
Pittsburgh 19, Pa. 

Please send me your free 
booklet, “Your Place In Instru- 
mentation” and a Membership 
Application Form. 
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view Ave., Albany, N.Y.) 


Industrial Instrumentation, Forrest 
C. Tyson, Jr., 365 pp., $9. 

Text includes essential mechanisms 
of measurement, control and tele- 
metering, plus descriptions of dif- 
ferences and fundamental similari- 
ties between various makes of in- 
struments. Technicians who install, 
maintain and alter industrial instru- 
ments will find in this book all the 
background data prerequisite to 
handling hardware used in industry 
today. (Order from Prentice-Hall, 
Englewood Cliffs, N.J.) 


Five Russian Translations in the au- 
tomatic control and computer 
fields are listed below. (Order 
from Pergamon Press, 122 E. 
55th St., New York 22, N.Y.) 


Automatic Control & Computer En- 
gineering, V. V. Solodovnikov, 
Editor; Vol. 1, 512 pp.; Vol. 2, 
392 pp., $15 each. 


Theory of the Transmission & Pro- 
cessing of Information, A. G. 
Vitushkin; Transl. Editor A. D. 
Booth; 244 pp., $15. 


Theory of Automatic Control, M. A. 
Aizerman; 550 pp., $10. 


Electronic Digital Computers, G. D. 
Smirnov, 104 pp., $6.50. 


Electronic Computers, A. I. Kitov 
and N. A. Krinitskii; Transl. Ed- 
itor A. D. Booth; 150 pp., $4.50. 





Instrument-Automation 
Conference & Exhibit 


OCTOBER 15-18, 1962 
NEW YORK COLISEUM 


ISA’s only internationally promoted 
and attended show during 1962 = New 
York City draws from the best buying 
influence in the instrumentation mar- 
ket # Three full floors of the vast New 
York Coliseum have been reserved to 
display products and services s Meet 
and talk with more high level prospects 
in four days than possible in sales calls 
for months # Held in conjunction with 
the 17th annual meeting of the Instru 
ment Society of America 


For further information, write: 


Wm. H. Kushnick 

Instrument Society of America 

Penn Sheraton Hotel, 530 Wm. Penn Place 
Pittsburgh 19, Pa. = ATlantic 1-3171 


“At ISA Shows, 
your best customers 
come to you” 


PLAN NOW TO EXHIBIT 
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off with the OLD... 


“MA G-PIPE’’ Magnetic @ CENTRALIZED CONTROL ROOMS 


Flowmeter Transmitter | ¢ use OF MINIATURE INSTRUMENTATION 


permits , i. ee eS ee eo TRANSMISSION UP TO 10,000 FEET 
WITH 1/2% ACCURACY 


“Taylor Lnstruments 
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on with the NEW! 





New Taylor “MAG-PIPE”* Magnetic Flowmeter Transmitter 
permits use of miniature instruments to $ave Panel $pace 
... and, for the first time, gives High-Accuracy Transmission 


Over great distances... 





Not only does this outstanding new Taylor flow trans- 
mitter give you a very high degree of accuracy, it also 
permits conservation of panel space by use of miniature 
instruments, and transmission over greater distances. 
Designed to measure flow of fluids with an electrical 
conductivity as low as that of distilled water, it is ideal- 
ly suited for very low flows, viscous liquids and liquids 
containing suspended solids. The flow is in no way 
restricted by the primary element. 

The ““MAG-PIPE” sensing head is mounted in the flow 
line. It comprises a flow pipe, an AC magnetic circuit and 
two electrodes. Sensing head housing is “hose-down 
proof” (explosion-proofing optional ), and has lapped 
joint (Van Stone type) flanges for easier installation. 


712NE “MAG-PIPE” 
Sensing Head 


The transmitter employs solid state components, be- 
ing fully transistorized for long-term reliability. It is 
standard in fixed-range form, in which case calibra- 
tion is factory set at the desired range. Optionally 
available with a full-scale vernier adjustment and a 2- 
position range switch to measure any range between 
1 and 30 ft./sec. A built-in output meter doubles as 
circuit checking device. 
. .) 

The “MAG-PIPE” Flowmeter Transmitter is in pro- 
duction. Consult with us on your difficult flow measure- 
ment problems. See your Taylor Field Engineer or 
write for Bulletin 98418. Taylor Instrument Compan- 
ies, Rochester, N. Y., and Toronto, Ontario. 


717TE “MAG-PIPE” 


Transmitter 





OUTSTANDING FEATURES 


e High accuracy—one-half percent of full scale on most ranges « Full scale velocities 


as /ow as ‘2 ft./sec. at only slightly reduced accuracy « Conductivity range —as low as 
distilled water e Rangeability — 2 to 30 ft./sec. full scale calibration, continuous vernier 
adjustment e Amplifier— solid state e Output signal—1-5 ma DC into any load from 
0-3000 ohms. (Electro-Pneumatic Transducer or TRANSCOPE Electronic Contro/ System). 


*Trade-Mark 


MEAN ACCURACY FIRST 
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Pneumatic Temperature 
Transmitter 


New 12-page bulletin on design features 
of pneumatic temperature transmitters, 
discusses compactness, force-balance opera- 
tion, measurement accuracy. Complete 
specs, table of temperature changes in- 
cluded. Foxboro. 


CIRCLE NO. 401 


Control Dynamics 


New 12-page technical manual explains 
with text and many examples, the basic 
theories in automatic fluid control. Ideal 
for either rigorous study of control theory 
or for general knowledge of the analytical 
approach to control dynamics. Fisher 
Governor. 


CIRCLE NO. 402 


System Analyzer 


New special-purpose computer for dy- 
namic testing in the chemical and other 
process industries, computes frequency re- 
sponse functions from impulse response 
data in one simple, instant operation. No 
special programming required. Procedyne 
Associates. 

CIRCLE NO. 403 


Multiple Connectors 


Six-page folder on three separate lines 
of multiple circuit connectors, contains 
specific data sheets for each line with com- 
plete specs on contact sizes and materials, 
wire crimp and insulation support, wire 
and insulation size ranges, receptacles and 
housings. Amp Inc. 

CIRCLE NO. 404 


Free Circular Nomogram 


Unique wheel which visually demon- 
strates resistance design characteristics, en- 
ables engineers to instantly compare typi- 
cal scope traces of GB low reactance wire- 
wound resistors with those of conventional 
wire-wound and carbon film types. GB 
Components. 

CIRCLE NO. 405 


Electric Gaging 


Illustrated 8-page booklet on advanced 
trends in electric gaging explains function 
of company’s electric indicator and con- 
trols units; describes typical applications 
of electric gaging to reduce cost of parts 
fabrication and_ inspection. Hamilton 
Watch Co. 

CIRCLE NO. 406 
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Underwater Researcher 


New 2-man dexterous, versatile undersea 
research vehicle for simple, reliable opera- 
tion to depths of 6,000 ft, features me- 
chanical arm for manual tasks, low 
weight-in-air, compact size. Four-page 
booklet provides details and specs. General 
Mills. 

CIRCLE NO. 407 


Venturi Flow Nozzles 


New spec sheet describes welded insert 
type Venturi flow nozzle for use in high 
pressure/temperature service or severe 
thermal stresses such as those found in 
steam generating plants, petroleum prod- 
uct pipe lines and refinery applications. 
B-I-F Industries. 

CIRCLE NO. 408 


Leak Detectors 


New line of portable, halogen sensitive 
electronic leak detectors for industry, re- 
search and defense applications is de- 
scribed in 8-page bulletin. Data on opera- 
tion, specs, features, accessories, and how 
to select proper percent of tracer gas and 
test pressures also included. G.E. 


CIRCLE NO. 409 


Spectrophotometer 


Fully-illustrated, 12-page brochure con- 
tains all pertinent optical, mechanical and 
electrical information, plus new design ad- 
vancements for latest company recording 
spectrophotometer. Complete technical 
data and performance specs included. Ap- 
plied Physics Corp. 

CIRCLE NO. 410 


Analogger 


One- to 4-pen, 12” circular chart pneu- 
matic receiver recorder is described in 
new 8-page bulletin; also included are 
design data, operating benefits, informa- 
tion on optional recording receivers and 
integrators for use with the analogger. 
Republic Flow Meters. 

CIRCLE NO. 411 


Dynamometer Test Stations 


Illustrated, 4-page brochure on dyna- 
mometer test stations for multiple evalua- 
tion of inertial gyro spin motors, covers 
stations designed specifically for lab, de- 
velopment and production testing and for 
receiving inspection. Dunn Engineering. 

CIRCLE NO. 412 


Automatic Silica Analysis 


Illustrated application report discusses 
problems of silica control in high pressure 
units; explains why manual analysis is 
often responsible for delays and erratic 
scheduling; outlines advantages of obtain- 
ing precise analyses every 12 minutes with 
automatic analyzers. Milton Roy Co. 

CIRCLE NO. 413 


Instrumentation 
Recorder/Reproducer 


Four-page brochure discusses instrumen- 
tation recorder/reproducer featuring all 
solid state signal electronics with a fourth 
generation use-proved transport. New sys- 
tem records in direct FM, PDM or PCM 
modes. Ampex Corp. 

CIRCLE NO. 414 


Strain Recording 


The application of strain gages and 
strain gage-based transducers for accurate- 
ly recording strain, tension, thrust, load 
and torque are thoroughly detailed in new 
20-page booklet. Over 40 photos, circuit 
charts and diagrams included. Brush In- 
struments. 

CIRCLE NO. 415 


Transistor Cooling 


Transistor heat dissipator design and 
effectiveness are completely covered in 
new 48-page test report, including junc- 
tion and case temperatures, and power 
dissipation for power transistors in various 
natural and forced air environments. In- 
ternational Electronic Research Corp. 


CIRCLE NO. 416 


Four-Layer Semiconductor 


Low-cost, germanium, alloy junction 
PNPN semiconductor for small signal 
switching, driving and pulse forming ap- 
plications can be turned on and off at the 
base in 0.1 microseconds and can switch 
in the Mc range. New brochure available. 
Tung-Sol Electric. 

CIRCLE NO. 417 


High Permeability Alloys 


New 40-page booklet contains wealth of 
new material on permeability and core 
loss of Carpenter high permeability “49” 
and HyMu “80” alloys at both 60 and 400 
cycles. Illustrated with tables, graphs and 
photos of testing equipment. Magnetic 
Metals Co. 
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STAY AHEAD OF RUSSIA 


Read their own instrumentation journals in English 


The publications pictured here are cover-to-cover English translations of 
four Russian journals sponsored by their official scientific organizations. 


(0 They reveal Soviet theory and practice in instrumentation for measure- 
ment, testing and automatic control and are must reading for every 
scientist and engineer in the free world. 


( Each issue is completely and accurately translated into English by bilin- 
gual scientists, for scientists. Copies are reproduced by multilith ... 
all photos, charts and tabular data clearly presented . bound with 
durable paper cover. 


O You can now obtain the 1961 and 1960 issues of these Russian translations 
at low rates, and receive back issues free. 


SPECIAL OFFERS 


Free Issues with Two-Year Subscriptions 


Subscribe to all four journals, 1961 issues, as well as all three available 
——. 1960 issues, and receive free of charge the 1958 and 1959 issues 
of all four. 








OR 
Subscribe to any one of the journals for both 1961 and 1960* issues and 
receive the 1958 issues free of charge. (*Automation and Remote Control, 


1960 issues, out of print. Subscribe to both 1961 and 1959 issues, at twice 
the price of 1961 issues, and receive the 1958 issues free.) 


SAVE ABOUT 10% BY SUBSCRIBING TO ALL AVAILABLE JOUR- 
NALS FOR ANY ONE YEAR 


LOW PRICES 


Translation and publication of these journals has been made possible by 
a grant in aid from the National Science Foundation. Rates have been set 
at modest levels to permit widest possible distribution. 


To REALLY know about Russian Technology 
You must read for yourself. 


;--------------MAIL THIS COUPON NOW 


1 

I 

| Libraries of Non-Profit 
Academic Institutions 

! U.S. & Other U.S. & Other 

| Canada Countries Canada Countries 

| Measurement Techniques 1961. .$25.000 $28.000 $12.500 $15.500 

| Instruments G Experimental 

Techniques 1961 25.000 28.000 12.500 15.500 

! Automation G Remote 

| Control 1961 35.000 38000 17.500 20500 

| Industrial Laboratory 1961 35.000 38.000 17.500 20.500 

| Combination Subscription to 

all 4 Journals 1961 110.000 122.000 55.000 67.000 

I 

| 

| 

| 

| 

| 

| 

| 

| 

1 


1960 


Measurement Techniques 1960. .$25.000 $28.000 $12,500 $15.500 


instruments G Experimental 
Techniques 1960 25.000 28.000 12.500 15.500 


Automation G Remote City 
Control 1959 35.000 38000 17.500 20.500 


(1960 issue out of print) 
Industrial Laboratory 1960 35.000 38.000 17.500 20.500 
Combination Subscription to 
all 3 Journals 1960 ; 75.000 84000 37.500 46.500 


Address 





1961 INSTRUMENT SOCIETY of AMERICA 
Penn Sheraton Hotel 
530 Wm. Penn Place @ Pittsburgh 19, Pa. 


Please send me the journals which | have indicated at left. 


| enclose check ( money order 0 company purchase order © bill me | 


Send me information about ISA membership 0 


Automation and Remote Control 


(Avtomatika i Telemekhanika) — 
Articles on all phases of automatic 
control theories and _ techniques. 
Published monthly by the Aqesony 
of Sciences, U.S.S.R. (57, °58, °59 
and ’61 issues available) (’60 issues 
out of print) 


Instruments and Experimental 
Techniques 


(Pribory i Tekhnika Eksperimenta) 
—Published bi-monthl b the 
Academy of Sciences, U.S.S.R. Ar- 
ticles relate to function, construc- 
tion, application and operation of 
instruments in various fields of ex- 
perimentation. (’58, 59, "60, and ’61 
issues available) 


Measurement Techniques 


(Izmeritel’naia Tekhnika) — Pub- 
lished monthl | Academy of Sci- 
ences, U.S.S.R. Particularly inter- 
esting to those engaged in study 
and application of fundamental 
measurement. (’58, ‘59, 60 and °61 
issues available) 


Industrial Laboratory 


(Zavodskaya Laboratoriya) — Pub- 
lished monthly by the State Scien- 
tific-Technical Committee of the 
Council of Ministers, U.S.S.R. Pre- 
sents articles on instrumentation for 
analytical chemistry and _ physical 
and mechanical methods of material 
research and testing. (58, °59, °60 
and ’61 issues available) 


Zone State 


LL ee ee ee ee ee ES Ge eS Ge ee ee ee eee ee eed 


INSTRUMENT SOCIETY of AMERICA 


Penn Sheraton Hotel @ 530 William Penn Place @ Pittsburgh 19, Pennsylvania 
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For RAPID 
Temperature Response! 


new literature 





tT@ f H = es NJ ay Re | Seawater Battery 


New seawater battery featured in data 
sheet is a primary (one-shot) unit con- 
ISA y ed EE K | sisting of silver-chloride and magnesium 
| duplex electrodes. Activated by seawater 
; flowing through it, battery features more 
: uniform performance, higher voltage at 
same current, flatter operating voltage. 
Yardney Electric. 


CIRCLE NO. 419 


D-C Power Supplies 


New 16-page catalog on complete line of 
high efficiency, compact, highly regulated 
d-c power supplies covers modular, rack 
and cabinet models for O.E.M. and lab 
applications. Output ranges, illustrations 
included. Valor Instruments. 


CIRCLE NO. 420 


Indicating & Control System 


— Rugged, low-cost direct amplification 

. | system for indicating and controlling pres 
Designed for Use on Any Instrument | sure, torque and load is described in spec 
sheet with illustrations of three system 


Calibrated for Type K Thermocouples | components: amplifier, meter and con 


troller. Baldwin-Lima-Hamilton Corp. 


r.. leg of the thermocouple possesses an adherent, tenacious, CIRCLE NO. 421 

black oxide with high emissivity for rapid temperature response. 

Its E.M.F.-temperature relation is in accordance with NBS : 

Circular 561. Consequently, TOPHEL-NIAL can be used on any _ Low-Level Multiplexer 

existing instrument calibrated for a type K couple. Its stability Individual gain and zero adjustments 

of E.M.F. is equal to, or better than other type K thermocouples. | for each channel are features of new low- 
- | level multiplexer announced in 4-page 

For temperatures up to 2300 F— bulletin. New model accepts differential 

. i s directly f ransd s at levels 

These WBD Thermocouple Alloys are designed for temperatures | wr ae he ye ee ana @ 

as high as 2300°F., and have demonstrated their complete de- | commutated full scale output of +4 v. 

pendability for controlling high temperature production furnaces. | Systems Engineering Labs. 


Physical, Electrical and Mechanical Properties CIRCLE NO. 422 


Property TOPHEL NIAL 
Melting Point °F 2600°F 2550°F 
Specific Gravity (g/cc) 8.63 8.47 | Manufacturing Engineering 
Specific Heat—Cal/gm/°C (20°C) 0.11 0.12 New 14- se , . f ’ 
Thermal Conductivity—Cal/sec/cm/°C (20°C) 0.042 0.064 Pagani Pigeon tgegeoeed 
Coeff. of Thermal Expansion x 10—* (20-100° ¢) 13.37 12.25 | ing engineering explains how to analyze 
Emissivity (oxidized) 0.90 0.90 machinery investments and ; when and 
Magnetic Susceptibility No = what to automate. Also discussed are 
Curie Temperature Gaial a relative merits of buying: from special 
Resistivity O/emf at 20°C | engineering firms vs. machinery builders. 
Temperature Coefficient 0/0/°C (20-100°C) x 10-4 RS See aeey, See. 
Tensile Strength, PS! 20°C CIRCLE NO. 423 
Yielci Strength, PS! 20°C 
% Elongation 35 















































Call or write for Bulletin on Tophel-Nial Ther- Closed Circuit TV 
mocouple Alloys for Precision Instruments. | New colorful brochure describes how 
closed circuit TV can be used for sur- 


WILBUR B. DRIVER COMPANY veillance, transportation/dispatching, cost 
NEWARK 4, NEW JERSEY — Telephone: HUmboldt 2-5550 reduction/quality cortrol, observations of 


In Canada: Canadian Wilbur B. Driver Co., Ltd., 50 Ronson Drive, Rexdale (Toronto) hazardous locations, education and in 


hospitals. Fairbanks, Morse & Co. 
PRECISION RESISTANCE, ELECTRONIC AND MECHANICAL ALLOYS FOR ALL REQUIREMENTS ; 
CIRCLE NO. 44 ON PAGE 90 CIRCLE NO. 424 
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2-Channel Recording 
as you want it— 


“* IN CARRYING CASE OR CART, 


OR RACK MOUNTED - 








¢ WITH BUILT-IN AMPLIFIERS, 
- OR THE ADDED VERSATILITY 


OF INTERCHANGEABLE 


PREAMPS 


Systems with flexibility of interchangeable preamps - 50 mm channels, 4 
speeds; available in 35”-high metal cart, in carrying case, or for rack mounting. 


With highly developed, versatile preamps: 
Model 296 sensitivities from uv to 
hundreds of volts; transistorized 
electronics; versatile ‘‘350’’ pre- 
amps include Carrier, DC Cou- 
pling, Differential DC, Phase Sensi- 
tive Demodulator, Logarithmic, 
Frequency Deviation and Low 
Level types; Low Level preamp 
available with plug-ins for general 
purpose DC with or without zero 
suppression, and for DC strain 
gage work; system occupies 14” 
in rack. 


SAN BORN COMPANY 


With simplitied, miniaturized preamps: Model 
297 sensitivities from uv to hun- 
dreds of volts; transistorized elec- 
tronics; ‘850’? preamps include 
Phase Sensitive Demodulator, DC 
Coupling, Carrier, Low Level 
types, plus MOPA for chopper 
and carrier excitation; system 
occupies 1014” in rack. 


wey 


INDUSTRIAL DIVISION 175 Wyman St., Waltham 54, Massachusetts 


CIRCLE NO. 45 ON PAGE 90 
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Portables for DC coupling, AC trans- 
ducer work, general purpose DC —3 
models with 50 mm channels, 4 speeds; 
identical except for transistorized 
electronics: 


New Model 322 DC Coupling: 10 sensi- 
tivities 10 mv to 10 v/mm; cali- 
brated zero suppression +2.5 v 
max (Model 322A without zero 
suppression); push-pull input, 5 
megohms to ground each side. 
New Model 321 Carrier for AC trans- 
ducer work: maximum sensitivity 
10 uv rms/mm; excitation 5 volts; 
transducer impedance 100 ohms 
min; uncalibrated zero suppression. 
Mode! 320 General Purpose DC (illus- 
trated): 12 sensitivities 0.5 to 
20 mv/mm and v/cm; input im- 
pedance 4% megohm (mv/mm 
ranges) and 1 megohm (v/cm 
ranges); floating and guarded 
inputs. 

All models occupy approx. 1 cubic foot, 
can be placed horizontally, vertically, or 
resting on handle at 20° angle; all accept 
optional paper take-up (shown). 


/ 81 





HUNDREDS OF 
Widths, 
Depths & 


Heights 


TO MEET YOUR 
ENCLOSURE 
REQUIREMENTS 
WITH 


EMCOR 
STANDARD 


CABINETS 


Cut costly enclosure design time. Select your 
packaging needs from a complete line of 
standard and heavy duty EMCOR Cabinets. 
EMCOR MODULAR ENCLOSURE SYSTEM 
Cabinetry provides for thousands of control 
center combinations. 

Engineered simplicity of basic frames and 
components affords quickest and easiest 
erection of control center assembly. 
EMCOR Cabinetry Engineers backed by the 
research and development “know-how” of 
the Roy C. Ingersoll Research Center set the 
pace for the packaging needs of electronics, 
instrumentation and electro-mechanical engi- 
neers from coast to coast. 

Rugged frame construction surpasses all 
standard requirements for increased load 
carrying capacities. 

Compatible cabinet design assures simplified 
and economical expansion at any time. 
EMCOR Cabinet manufacturing meets rigid 
quality-controlled craftsmanship standards. 
Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in plan- 
ning stages and assure customer satisfaction 
beyond the sale. 


new literature 





Residual Chlorine Analyzer 


New folder on continuous amperometric 
analyzer includes operational data, dimen- 
sion drawings and typical chlorination sys- 
tem incorporating the analyzer and its ac- 
companying null balance potentiometer. 
Fischer & Porter. 

CIRCLE NO. 425 


Impulse Transmitter 


Five different basic Sodeco impulse 
transmitters, which transform motion into 
electrical counting impulses, are described 
in new folder. Specs, dimensional drawings 
are given on rotary motion undirectional, 
rotary motion bi-directional, level actua- 
tion, fixed time- and adjustable time-ratio 
types. Landis & Gyr. 


CIRCLE NO. 426 


Two-Way Solenoid Valve 


New 2-way normally-closed solenoid 
valve withstands abnormally high pres- 
sures to 1000 psi, high vibrations of 20-500 
cycles/second at 10G level without shifting 
position. New spec sheet available. Auto- 
matic Switch Co. 

CIRCLE NO. 427 


Crossbar Scanning Systems 


Six-page technical bulletin on new series 
of crossbar scanners presents data on basic 
module, operational methods and various 
modifications. Electrical performance 
specs, drawings, photos included. James 
Cunningham, Son & Co. 


CIRCLE NO. 428 


Synchro Standards 

Two-color, 2-page brochure contains 
technical data on series of highly-accurate 
transformer instruments which simulate 
the output of a master synchro transmit- 
ter, eliminate need for costly electrome- 
chanical set-ups. Gertsch Products. 


CIRCLE NO. 429 


Controlled Feeding 
of Liquids/Solids 

Controlled feeding of liquids and solids 
in process industry systems is described in 
new 8-page bulletin. Also featured are 
schematics of typical process systems, pho- 
tos and descriptive data. B-I-F Industries. 


CIRCLE NO. 430 


Gas Flow Recorder 
and Interruptible Monitor 


Condensed Version of Catalog 106 Available Upon Request. 
Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


Division of Borg-Warner Corporation 


Low-cost system for monitoring inter- 
ruptibles and recording gas flow from 
multiple remote customer locations is 
readily adaptable to specific installation 
requirements. New bulletin contains re- 
mote and central station specs and de- 
scriptive data. Datex. 

CIRCLE NO. 431 


PRODUC TS 
1000 WEST 120th STREET * DEPT. 1222 + CHICAGO 43, ILLINOIS 
BORG-WARNER : ° 


CIRCLE NO. 46 ON PAGE 90 
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Resistance Standards 
and Techniques 


New 4-page illustrated bulletin on 
standards and techniques for establishing 
resistance ratio accuracy to one part in 10 
million, discusses ultra-precise ratio meas- 
urements, resistor error, theoretical ratio 
and ratio error, and the establishment of 
a highly accurate and stable primary refer- 
ence of ratio. Julie Research Laboratories. 


CIRCLE NO. 432 


Radio Frequency Synthesizers 


Supported by circuit diagrams, curves, 
drawings and photos, 16-page booklet 
traces the historical development of quartz 
crystal radio frequency synthesizers, dis- 
cussing ideal performance parameters to 
be achieved. Manson Labs. 

CIRCLE NO. 433 


Thermocouple Assemblies 


Newly revised 40-page illustrated catalog 
provides specs and new price list for com- 
plete line of general-purpose and special- 
use T/C assemblies and components. New 
materials, application data included. Min- 
neapolis-Honeywell Regulator Co. 

CIRCLE NO. 434 


Differential Transformers 


New 12-page bulletin discusses theory 
and application of company’s linear vari- 
able differential transformers for measur- 
ing linear displacements; also includes 
engineering and installation instructions, 
military specs and tabulation of differen- 
tial transformer characteristics. Automatic 
Timing & Controls. 

CIRCLE NO. 435 


Recorders 


Full line of direct- and servo-operated, 
switchboard and portable recorders fea- 
tured in new 12-page bulletin includes 19 
different single, multi-pen, ink and inkless, 
strip and round chart units. Specs, di- 
mensions included. G.E. 

CIRCLE NO. 436 


Display System 


New multi-channel calibrated display 
system featured in 12-page booklet, is 
designed for monitoring and readout in 
analog computing and general lab in- 
strumentation. Numerous illustrations de- 
scribe capabilities of system in_ typical 
computer and control system problems. 
Philbrick Researches, Inc. 

CIRCLE NO. 437 


Membrane Filter 


Informative 24-page catalog on mem- 
brane filter for air sampling, industrial, 
chemical and biomedical applications, con- 
tains filtration accessories, characteris- 
tics comparison and compatibility tables. 
Gelman Instruments. 

CIRCLE NO. 438 








+ 0.1 degree...no load to full load. 
Constant angular rotation is as- 
sured with Models GS and MS 
Synchronous motors. There’s no 
“cogging” action to disturb pre- 
cise synchronization. 60-pole rotor 
which reduces shaft speed without 
gearing helps provide an accuracy 
within 0.1 degree of angle under 
all load conditions. 


Model GS. Incorporating an in- 
tegral induction-start motor, the 
phonic-wheel-type GS can be oper- 
ated from a vacuum tube amplifier 
on frequencies from 60 to 3600 
cps. It may be operated single 
phase in the plate circuit of a 
single-ended amplifier or as a two- 
phase motor when driven by push- 
pull amplification. Motor current 


is app. 75 milliamperes per phase, 
output up to 1/100 hp. 


Mode! MS. Offering big power for 
its small size, the MS is a phonic- 
wheel-type motor capable of oper- 
ating on signal frequencies from 
150 to 4000 cps. Power and start- 
ing characteristics on frequencies 
as low as 150 cps are excellent. It 
measures but 4”x1%”, yet torque 
at 1800 rpm is as high as 6 inch 
ounces per phase. 


Investigate the superior perform- 
ance characteristics these ad- 
vanced synchronous motors offer. 
They are a product of one of the 
world’s leaders in the development 
ana manufacture of facsimile and 
radio communications equipment. 


Westrex Company 


A DIVISION OF LITTON SYSTEMS, INC. 
540 West 58th St., New York 19, New York 
CIRCLE NO. 47 ON PAGE 90 
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WESTON 


STANDARD 
AND 
INDUSTRIAL 
REFERENCE 
TYPES 


MUIRHEAD Weston Cells are accurate fundamental 
standards of voltage. More than twelve Saturated and 
Unsaturated types available— choose one to suit your 
application. Ask for Publications 425 and 430. 


MUIRHEAD 


PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD INSTRUMENTS INC., 441 LEXINGTON AVENUE, NEW YORK 17, N.Y., U.S.A. 
Telephone: Murray Hill 2-8131 


MUIRHEAD INSTRUMENTS LIMITED, STRATFORD, ONTARIO, CANADA. Telephone: 271-3880 
MUIRHEAD & CO. LIMITED, BECKENHAM, KENT, ENGLAND. Telephone: Beckenham 4888 


514 
CIRCLE NO. 48 ON PAGE 90 





GROW 


WITH THE FIRM THAT 
PIONEERS in PRECISION 





Advanced Data Handling 


ENGINEERS 


With Systems Background 











GROWTH OPPORTUNITIES 


. await qualified senior level engineers to assist L & N’s able staff 
in the development and engineering of LN3000 Computer Control 
Systems for Industrial Processes in the Power, Petro-chemical, Steel 
and Ceramic industries. B.S. or M.S., preferably in E.E. required 
PLUS several years’ design & development experience on data 
handling circuits incorporating digital computer techniques. 


Send Resume to WAYNE L. BESSELMAN, Coordinator Technical Employment 














Pioneers in Precision ... LEEDS NORTHRUP 


Instruments « Automatic Controls e¢ Furnaces 
4901 Stenton Avenue Philadelphia 44, Pa. 
An Equal Opportunity Employer 














ISA Journal 


| 


new literature 





PCM Telemetry 

4 thoroughly proven “off-the-shelf” 
PCM telemetry system, described in 8- 
page illustrated brochure, is designed to 
flexibly and reliably meet the growing 
telemetering needs of airframe, engine 
missile and space vehicle designers. Bro 
chure describes PCM evolution, the many 
applications possible. Radiation, Inc. 


CIRCLE NO. 439 


General Catalog 

New 1961-1962 catalog details the en- 
tire line of company instruments includ- 
ing many new products introduced during 
the past year: electrometers, micro-micro- 
ammeters, microvoltmeters, regulated high 
voltage supply and high megohm bridge. 
Keithley Instruments. 

CIRCLE NO. 440 


Data Logging System 

New 2-page application data sheet de- 
scribes a 160-channel sequential data 
logging system used in a ceramic plant. 
Data system records up to 160 tempera- 
tures from 3 tunnel kilns, Equipment 
operation is explained by a schematic 
diagram and descriptive data. Leeds & 
Northrup Co, 

CIRCLE NO. 441 


Automatic Monitor 

New 4-page, 2-color illustrated bulletin 
describes 3600-point high-speed automatic 
monitor system for military or industrial 
applications where ultra-reliable perform- 
ance is essential. Booklet gives standard 
design specs and discusses use of system 
for control of nuclear reactors. Monitor 
Systems. 


CIRCLE NO. 442 


RF Metal Detectors 

New 8-page booklet, The How and 
Why of RF Metal Detectors, explains 
the environmental and operation factors 
which affect the sensitivity of radio fre- 
quency metal detectors; also stresses in- 
stallation requirements necessary for sat- 
isfactory operation. Morehouse Machine 
( ompany. 


CIRCLE NO. 443 


D-C Power Supplies 

Revised 8-page brochure lists electrical 
and mechanical specs for company’s con- 
stant voltage d-c power supplies; also 
deals with areas of concern to buyers and 
users. Highlighted are theory of operation, 
applications, available stock rating, un- 
usual features and data on special design 
and assembly services. Sola Electric. 


CIRCLE NO. 444 





Gyros 

Revised 60-page catalog presents engi- 
neering data on theory, performance ap 
plication, construction and testing of all 
types of gyroscopic instruments, stable 
platforms and accelerometers. Drift phe- 
nomena and advanced gyro designs, dia- 
grams, equations, charts, graphs, tables, 
photos also included. Kearfott/General 
Precision 


CIRCLE NO. 445 


Precision Switch and 
Thermostat Packages 


Iwo revised technical bulletins illus 
trate 42 company line precision switch and 
thermostat custom packages. Included are 
photos and dimensional drawings of rep- 
resentative packages produced by firm's 
special packaging group. Metals & Con 


trols Texas Instruments 


CIRCLE NO. 446 


Photo-Optics 

Military camera, photo instrumentation 
and optical production capabilities of the 
company, which also develops  clectro 
optical and infrared devices, is described 
and illustrated in new colorful 16-page 
brochure. Consolidated Systems Corp 


CIRCLE NO. 447 


Differential Gearing 


Differentials and differential transmis 
sion are featured in two new brochures: 
first one outlines principles and operation, 
speed, torque and power analysis of bevel 
gear differential; second includes sizes 
available in basic gearing and transmis 
sion, plus rating and dimension tables of 
standard and special units. Stratos/Fair 
child Stratos Corp 


CIRCLE NO. 448 


Electron Microscope 

Versatile new electron microscope is 
described in 6-page folder which thor 
oughly covers all performance features. 
Specs, photos, diagrams, dimensional and 
cross section drawings included. Philips 
Flectronic Instruments 


CIRCLE NO. 449 


Sodium Hypochlorite Control 


Sodium hypochlorite bleach liquor (Na 
OCI) , used by the pulp and paper indus 
try, is made by either the batch or con 
tinuous system with end-point control 


based on oxidation-reduction potential 
(Redox) measurement. New data sheet 
defines problems involved in making 
NaOCl by both process systems, also illus- 
trates process control instrumentation sys- 
tems now used. The Bristol Co. 


CIRCLE NO. 450 


Micro-Miniature Connectors 


New 6-page brochure on expanded line 
of highly reliable, ruggedized precision 
micro-miniature electronic connectors, con 
tains complete descriptive data, electrical 
and mechanical specs, outline drawings 
DeJur-Amsco. 

CIRCLE NO. 451 


IR Transmitting Materials 


Informative 4-page folder reviews 15 in 
frared transmitting materials and provides 
transmission curves and detailed proper 
ties on each. Servo Corp 

CIRCLE NO. 452 


Feedpump Recirc. Control 


Feedpump recirculation control from 
temperature difference is the subject of 
new 8-page illustrated bulletin which also 
describes two basic company systems: on 
Hagan 


off and control 


Chemicals & Controls 
CIRCLE NO. 453 


proportional 


Liquid Level Switches 


New line of liquid level switches em 
ploying stationary ceramic magnets, offer 
up to 8 separate electrical circuits for each 
available 


unil Iwelve-page brochure 


Robertshaw-Fulton Controls 
CIRCLE NO. 454 





Challenging Opportunities 
at PERKIN-ELMER! 


Rapid growth of commercial instrument division has 
created a need for qualified Senior Engineers. 


These are permanent career opportunities that allow 
fullest ulilization of engineering talents. 


Openings now exist in the following areas: 


@ LABORATORY CHROMATOGRAPHY 





Project engineer to design and build complex scientific 
laboratory instruments. Experience in gas chromatography 
desirable. Position requires keen technical understanding 
and an ability to design equipment suitable for manufacture. 
Requires BS degree in engineering, physics or chemistry 

plus a minimum of 8 years’ related experience. 


@ SPECIAL LABORATORY INSTRUMENTS 


Project engineer to design, build and test complex electro- 
optical scientific laboratory instruments. Work requires sound 
technical understanding and a practical ability to produce 
hardware. Requires bachelor degree in EE or Physics; advanced 
degree preferred, plus 5 years’ designing and building 
electro-optical scientific laboratory instruments. 


@ PROCESS CONTROL 


Design process analytical instrumentation systems for on-stream 
composition monitoring and control by gas chromatography. 
Estimate, schedule and design system to customer 
specifications using selected standard and specially designed 
components for: sampling system, analysis sensing unit and 
readout system. Liaison with Product Development, Application 
Engineering, Marketing and Manufacturing functions. 

Requires degree, BSEE preferred, plus minimum of 3-5 years’ 
experience in the design and/or application of 


process instrumentation. 


At Perkin-Elmer you will find a liberal fringe benefit 
program and excellent advanceinent opportunities. 


Please forward your resume to Howard M. Moran, 


Employment Manager 


Perkin-Elmer Conporiilion. 





MAIN AVENUE, ROUTE 7 © NORWALK, CONNECTICUT 


An equal opportunity employer 
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October 1961, Vol. 8, No. 10 





DO YOU WEAR 
AN ISA PIN? 


Attractively designed pins sig- 
nify various grades of member- 
ship in ISA 

SE « & hag SENIOR 
BLUE FELLOW 


GOLD . MEMBER 


Let your associates (and your 
boss) know you're a member of 
ISA, the only society devoted to 
furthering instrumentation. 


These handsome pins are gold- 
plated with white center .. . out- 
er edge either red, blue or gold 

clip easily to lapel. 


Pins also available as tie tacks 
PRICE 


or, as a tie clasp with chain 
(in gold only) 


PRICE 


Please -end me ISA pin for $2.00 1 
— Blue "J Red o Gold | 
Please send me ISA tie tack for § 
$3.00 


Blue [] Red 


J 


CO Gold } 


() Please send me ISA tie clasp with § 
chain for $3.00 
NAME 
| ADDRESS 
I city 
STATE 


ee EE ee ee eee 


] money order f 


| 
I 1 encl 
I, for 


i Section 
| Grade 
INSTRUMENT SOCIETY of AMERICA 


| Penn Sheraton Hotel, 530 Wm. Penn Pt. 
Pittsburgh 9, Penna. 


ISA Journal 





new literature 





Automatic In-Line Blending 


New bulletin covers digital/analog blend 
ing systems which feature a turbine flow 
meter for each component line to be 
blended and remote instrumentation 
blending control. Flow diagram, photos 
included. Potter Aeronautical 


CIRCLE NO. 455 


Control Valves 


New 8-page control valve catalog shows 
company’s complete line from % to 6” 
sizes, metals available, pressure/tempera- 
ture ratings, capacity and flow charts, 
hook-up diagrams, sample specs, and di- 
mensions. OPW Jordan. 


CIRCLE NO. 456 


Servo Components & Packages 


New condensed 16-page catalog presents 
outline drawings and tabulations of elec- 
trical characteristics for complete line of 
servo components and packages; includes 
section on curves indicating gain vs tem 
perature. Daystrom. 

CIRCLE NO. 457 


Pressure Transducers 


Bellows/ potentiometer type pressure 
transducers cover pressure spectrum from 
1 to 100 psi with high accuracy during 
35G vibration. Performance characteristics, 
dimensional drawings included in new 
data sheet. Bourns 


CIRCLE NO. 458 


Diaphragm Valves 


New single-seat pressure reducing valves, 
which can also be used as pump governors 
and relief valves, feature “O” ring con- 
struction, thus eliminate use of stuffing 
boxes, reduce maintenance. New catalog 
available. Atlas Valve Co. 

CIRCLE NO. 459 


Digital Delay Lines 


Designer's booklet describes 3 new series 
of ultrasonic glass digital delay lines that 
feature high speed and reliability, low 
cost and access time. Operating data and 
transducer and delay medium character- 
istics are included. Corning Glass Works 


CIRCLE NO. 460 


Solid State Amplifiers 


Short form catalog contains complete 
specs on company line of solid state am- 
plifiers for ground instrumentation, tele- 
metry and lab testing applications. Variety 
of differential d-c amplifiers also included 
Video Instruments. 

CIRCLE NO. 461 


ANALYZES, 
SONTROLS 
OASES Al 
OW COST 


Newest-design Ranarex Gas Analyzer is 
more accurate, costs less than other in- 
struments of comparable reliability. Meas- 
ures specific gravity of a gas continuously 
and with minimum lag, is self-compensating 
for ambient conditions. 

For automatic control, can be linked with 
electronic or pneumatic equipment. 

Works on a simple, mechanical principle 
—rugged, foolproof—stationary and port- 
able models. Typical uses include: analyzing 
flue gas to cut fuel costs, detecting flame 
failure in gas firing, maintaining inert gas 
blanket; controlling quality in heat-treating, 
chemical processing, oil refining; recording 
gas gravity for orifice metering or for com- 
pensating flow computers. 

FREE Bulletin R-160. Write Ranarex Depart 


ment, Pfaudler Permutii iInc., Dept. !SA-101 
50 West 44th Str New York 36, N. Y 


-RANARI 


CIRCLE NO. 49 ON PAGE 90 











MEASUREMENT 
ENGINEERING 


Short Courses 
January 29 to February 2, 1962 
Arizona State University 
Tempe, Arizona 


THEME: HOW TO OBTAIN VALID 
DATA ON PURPOSE 


Lecture Program: 

Basic Concepts 
Transducer Physical Principles 
Measurement Engineering Theory 
Experiment Planning 
Data Analysis 

Special Lectures: 
Acoustic Measurements 
Biological Measurements 
Flexures in Measuring Devices 
Rotating Parts, Measurements on 
Strain Measurement 
Temperature Measurement 
Vibration Measurement 


Experimental Program: 
Impact-Created Stress Waves 
Pressure Waves 

Amplitude Modulation Systems 
Frequency Analysis 

Steady-State Vibrations 
Amplifier Characteristics 

Bridge Circuit Computers 
Commercial Measuring Systems 
Basic Transducer Characteristics 
Accelerometer Frequency Response 


Write to: Prof. Peter K. Stein 
Director, Meas. Eng. Courses 
Arizona State University 
Tempe, Arizona 


For detailed brochure circle 
number 50 on page 90 
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advertising 


POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, etc.: $2.00 per line, 
minimum three lines. Box number 
counts as one line. 

50 characters and spaces per line. 
DISPLAY AD (up to 449”): $18.00 per col- 
umn inch. Minimum 1 column inch. 
Other size ads—standard ad rates apply. 
Copy must reach the ISA Journal, Penn-Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 19, 
Pa., not later than 10th of month preceding date 

of publication. 








POSITIONS WANTED | 





INSTRUMENT TECHNICIAN, European, age 37, Col- 
lege education, fluent english-french-italian-span- 
ish. At present Instrument Supervisor in American 
Oil Co. Desire solid position in American firm or 
representative organization in western Europe. 
Background includes; technical administration, op- 
eration & start-up of industrial process, mainte- 
nance, installation, application of electronic & 
pneumatic process controls, telemetering, logging 
systems, analyzers, etc. 11 years experience in 
shop & field work. Write Box 2185, c/o ISA Jour- 
nal 





REPRESENTATIVE AVAILABLE 





BUFFALO. Representative expanding operation to 
Buffalo desires additional principal for that area. 
Can provide intelligent and aggressive coverage 
of chemical, refinery, metals and power plants. 
Currently handling well established lines of In- 
dustrial process controls. Write Box 2181, c/o 
ISA Journal. 





WANTED Electrical, Mechanical or 
Chemical Engineering Graduates to 
be trained as Sales Engineers for 
Cleveland, New York, Chicago, and 
Richmond, Virginia. We also have 
an opening for man with technical 
background for inside office work at 
Los Angeles. Prefer men between 25 
and 32 years of age who have had 
industrial process experience. Success- 
ful applicants will be given a three- 
month factory course starting Febru- 
ary 1, 1962. Write Harry E. Beane, 
Vice President, The Bristol Company, 
Waterbury 20, Connecticut. 











EXCLUSIVE SALES 
REPRESENTATIVE 
NO. NEW JERSEY 


Will be appointed by an importer of Euro- 
pean measuring instruments. A young Sales 
Engineer is desired who has started his 
own business in the last year or two and 
is 25 to 35 years of age. He should be 
operating alone and not a member of an 
organization, with at least 4% of his time 
available for our line, and should be calling 
on industrial companies. Write Box 2174, 
c/o ISA JOURNAL. 











LOOKING FOR A REPRESENTATIVE, WANT TO 
FILL A POSITION, LOOKING FOR A POSITION? 
Use classified advertising in the ISA JOURNAL. 
Send your copy, etc. to Classified Department, 
1SA Journal, Penn Sheraton Hotel, 530 William 
Penn Place, Pittsburgh 19, Pa. 


Numerical Control 


Valuable educational data about the 
growing machine tool-numerical control 
field is contained in new 32-page booklet, 
liberally illustrated with photos, charts 
and graphs. Tables show actual examples 
of cost savings in machining a part on a 
numerically controlled machine compared 
to a manually operated machine of the 
same model. Friden, Inc. 

CIRCLE NO. 462 


Viscosimeter 


Readings on the new MacMichael vis 
cosimeter are reproducible to +1° to 2°M 
when it is properly adjusted; can measure 
viscosities from water to chocolate, paints, 
glues or heavy oils—a total range of over 
a million centipoises. New features of im- 
proved model for the industrial rheology 
lab are fully-illustrated in 8-page bulletin 
Fisher Scientific. 

CIRCLE NO. 468 


Portable Electrical Testers 


New 8-page catalog lists full line of 
portable testing instruments with com- 
plete data on models, accuracies, ranges 
and features. Included are matched a-c 
and d-c industrial meters, portable cur- 
rent transformer for use as an a-c multi- 
plier, highly sensitive d-c portables for lab 
needs and multi-purpose industrial instru- 
ments. Weston Instruments/Daystrom 

CIRCLE NO. 464 





INSTRUMENT ENGINEERS needed 
for application, installation and main- 
tenance engineering on all types of 
pneumatic and electronic process in- 
strumentation. Operational and main- 
tenance problems associated with nu- 
clear reactor control, area and person- 
nel radiation monitoring are also the 
responsibility of this group 

B.S. in E.E. with 3-5 years of related 
experience required. 

Contact: 


PHILLIPS PETROLEUM COMPANY 
Atomic Energy Division 
P. O. Box 2067-FR 
Idaho Falls, Idaho 
U. S. Citizenship kequired 
AN EQUAL OPPORTUNITY EMPLOYER 














INSTRUMENT REPAIRMAN 


with industrial maintenance experience 
on variety of pneumatic instruments. 
Knowledge of electronics helpful. Age 
25-45. Rate $2.68 to $3.00 with differ- 
ential for shift work. Also liberal bene- 
fits in new industry. 

NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL CORPORATION 
P.0. BOX 831, HOPEWELL, VIRGINIA 
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CONFERENCE CALENDAR 





OCTOBER 1961 


-1961 Fall Meeting National 
Association, Sheraton 
Contact: O. J. 
Hollywood 


October 22-25 
Fluid Power 
Hotel, Philadelphia, Pa. 
Maha, c/o NFPA, 5595 N 
Ave., Milwaukee, Wis 


October 23-27. International Symposium 
on Aero-Space Nuclear Propulsion, 
Las Vegas, Nevada. Sponsors: IRE, 
AEC and NASA. Contact: P. M. Uthe, 
University of California, Lawrence 
Radiation Lab., Box 808, Livermore, 
California 


October 23-27—1961 Metal Show, Cobo Hall, 
Detroit, Mich. Sponsor: American So- 
ciety for Metals. Contact: J. C. Nelson, 
ASM, Metals Park, Novelty, Ohio 


1961 Computer Applications 
Morrison Hotel, Chicago, 
Ill. Sponsor: Armour Research Foun- 
dation of Illinois Inst. of Technology 
Contact: Benjamin Mittman, Armour 
Research Foundation, 10 W. 35th St., 
Chicago 16. 


October 25-26 
Symposium, 


October 26-27—-Symposium on Instrumen- 
tation for Bio-Medical Research, Sher- 
aton-Fontenelle Hotel, Omaha, Neb 
Sponsor: University of Nebraska, AI- 
EE, IRE. Contact: Harold G. Beenken, 
University of Nebraska College of 
Medicine, 42 & Dewey, Omaha 5, Ne- 
braska 


October 26-28—1961 Electron Devices Meet- 
ing, Sheraton Park Hotel, Washington, 
D.C. Sponsor: IRE. Contact: Dr. M 
Webster, RCA, Princeton, N.J. 


October 29-31—Fall Meeting-Fluid Controls 
Institute, Hotel Hershey, Hershey, Pa. 
Contact E. R. Rath, Executive secre 
tary, Fluid Controls Inst., P.O. Box 
667, Pompano Beach, Fla 


NOVEMBER 1961 


November 2-3—10th Annual Instrumenta- 
tion Conference, Louisiana Tech, Rus- 
ton, La. Sponsor: Louisiana Polytech- 
nic Institute. Contact: G. J. Trammell, 
Instrumentation Conference, Box 255, 
Tech Station, Ruston, 


November 7-93—7th Conference on Radio 
Interference Reduction & Electronic 
Compatibility, Illinois Inst. of Tech- 
nology, Chicago, Ill. Sponsors: Armour 
Research Foundation. Contact: H. M. 
Sachs, Armour Research Foundation, 
10 W. 35th St., Chicago 16, 


November 13-16—7th Annual Conference 
on Magnetism & Magnetic Materials, 
Phoenix, Ariz. Sponsors: AIEE, AIP, 
IRE, AIME and Office of Naval Re- 
search. Contact: P. B. Myers, Motor- 
ola Semiconductor Products Div., 5005 
E. McDowell Rd., Phoenix, Arizona. 


November 14-16—15th Northeast Electron- 
ics Research & Engineering Meeting 
(NEREM 61) & Exhibit, Somerset Ho- 
tel and Commonwealth Armory. Spon- 
sor: IRE. Contact: F. K. Willenbrock, 
ge Hall, Harvard Univ., Cambridge 
38, Mass 


November 26-December 1—82nd Annual 
Meeting of ASME, Statler Hilton Hotel, 
New York City. Contact: L. S. Denne- 
ee. fenee. 29 W. 39th St., New York 


*Denotes ISA Sponsored or Participating Mecting 


DECEMBER 1961 


December 3-7—Annual Meeting of AIChE, 
Hotel Commodore, New York City. 
Contact: A. V. Caselli, Shell Chemical 
Corp... 50 W. 50th St., N.Y. 20, N.Y. 


December 12-14—Eastern Joint Computer 
Conference, Sheraton-Park Hotel, 
Washington, D. C. Sponsors: IRE, 
AIEE, ACM. Contact: Bruce Oldfield, 
IBM Corp., 326 E. Montgomery, Rock- 
ville, Md 


December 26-31—128th Annual National 
Meeting of American Association for 
the Advancement of Science, Denver 
Hilton, Brown Palace, Cosmopolitan 
and Shirley Savoy Hotels, Denver, 
Colo. Contaci: Dr R. L. Taylor, AAAS, 
1515 Massachusetts Ave., N.W., Wash- 
ington 5, D.C 


JANUARY 1962 


January 22-26—Annual Meeting of Ameri- 
can Meteorological Society, New York 
City. Contact: Prof. Jerome Spar, 
Meteorology and Oceanography Dept., 
New York’ University, University 
Heights, N.Y. 53, N 


January 29-February 2—AIEE Winter Gen- 
eral Meeting & 1962 Electrical Engi- 
neering Exposition, New York Coli- 
seum. Contact: Nelson Hibshman, c/o 
Reber-Friel Co., 117 S. 17th St., Phil- 
adelphia 3, Pa 


*xJanuary 29-February 2—Measurement 
Engineering Short Course & Commer- 
cial Equipment Exhibit, Arizona State 
Univ., Tempe, Ariz. Course sponsors: 
Stein Engrg. Services and Ariz. State 
Univ. Exhibit sponsor: ISA Central 
Ariz. Section. Contact: Prof. ?. K. 
Stein, Engrg. Center, Arizona State 
University, Tempe, Arizona no later 
than Jan. 19, 1962. 


FEBRUARY 1962 


* February 12-16—Short Course in Auto- 
mation, Computers & Instrumentation, 
Georgia Inst. of Tech., Atlanta, Ga. 
Sponsors: Ga. Tech and ISA Atlanta 
Section. Contact: Director, Short 
Courses & Conference, Ga. Inst. of 
Technology, Atlanta 13, Ga., no later 
than February 15, 1962. 


February 14-16—International Solid State 
Circuits Conference, Sheraton Hotel 
& University of Pennsylvania, Phila- 
delphia, Pa. Sponsors: IRE, AIEE, 
Univ. of Pa. Contact: R. B. Adler, 
Rm. C-237, M.I.T. Lincoln Lab., Lex- 
ington, Mass. 


MARCH 1962 


* March 5-6—Phila. ISA Section Symposi- 
um on Advancements in Application 
of Fundamental Industrial Measuring 
Techniques, Philadelphia, Pa. Con- 
tact: J. L. Serrill, Jr., Leeds & North- 
re, 4901 Stenton Ave., Philadelphia 

, Pa. 


March 10-13—International Watchmakers 
& Mechanical Instrumentation Con- 
gress & Exposition, Hotel Commodore, 
New York, N.Y. Sponsor: American 
Watchmakers Institute. Contact: Carl 
G. Sedan, Exec. Director, AWI, 18465 
<a Couzens Highway, Detroit 35, 

ich. 


*March 14-16—12th Annual ISA Confer- 
ence on Instrumentation for the Iron 
& Steel Industr Hotel Roosevelt, 
Pittsburgh, Pa. ponsor: ISA_ Pitts- 
burgh Section. Contact: H. M. Gravatt, 
Allegheny Ludlum Steel Corp., Re- 
search Laboratory, Brackenridge, Pa. 


APRIL 1962 


*xApril 3—l4th Annual New Jersey ISA 
Section Instrumentation Symposium, 
Hotel Essex House, New Jersey. Con- 
a R. E. Hyer, 2 Somerset, Chatham, 


*x April 9-10—4th National ISA Chemical & 
Petroleum Instrumentation Symposi- 
um, Wilmington, Del. Sponsor: ISA 
Wilmington Section. Contact: Carl W 
Sanders, E. I. duPont de Nemours & 
Co., Engrg. Dept., Newark, Delaware. 


*April 24-27—ISA District III Southeast- 
ern Conference & Exhibit, Robert 
Meyer and George Washington Hotels, 
Jacksonville, Fla. Sponsor: ISA Jack- 
sonville Section. Contact: Charles 
—, P. O. Box 565, Washington, 
7a. 


* April 24-25—3rd National ISA Pulp & 
Paper Instrumentation Symposium, 
Jacksonville, Fla. (Held in conjunction 
with ISA Southeastern Conference & 
Exhibit.) Contact: Louis Good, Systems 
Service Corp., O. Box 952, Char- 
lotte, N. C 


* April 30-May 2—8th National ISA Analy- 
sis Instrumentation Division Sympo- 
sium, Daniel Boone Hotel, Charles- 
ton, W. Va. Contact: M. D. Weiss, 
Union Carbide eee Co., South 
Charleston, W. Va 


MAY 1962 


*May 6-93—5Sth National ISA Power Instru- 
mentation Symposium, Hotel Texas, 
Fort Worth, Tex. Sponsor: ISA North 
Texas Section. Contact: L. J. Mertz, 
Route 2, Box 320 B., Fort Worth, Texas. 


% May 21-23—8th National ISA Aero-Space 
Instrumentation Symposium, Marriott 
Motor Hotel, Washington, D. C. Con- 
tact: Cyrus Creveling, Goddard Space 
Flight Center, Greenbelt, Md. 


wMay 23-25—llth National Telemetering 

onference, Sheraton-Park Hotel, 
Washington, D.C. Sponsors: ISA, ARS, 
IAS, AIEE, IRE. Contact Hugh Pruss, 
Telemetering Corp. of America, 8345 
Hayvenhurst Ave., Sepulveda, Calif. 


JUNE 1962 


*x June 27-293—3rd Joint Automatic Control 
Conference, New York University, 
New York City. Sponsors: ISA, AIChE, 
AIEE, ASME, IRE. Contact: Prof. J. H. 
Milsum, Dept. of Electrical Engineer- 
ing, McGill University, Montreal, Que- 
bec, Canada. 


OCTOBER 1962 


*%x October 15-19—17th Annual ISA Instru- 
ment-Automation Conference & Ex- 
hibit and ISA‘’s 17th Annual Meeting, 
New York Coliseum, New York City. 
Contact: ISA Meetings Manager, Penn 
Sheraton Hotel. 530 Wm. Penn PI., 
Pittsburgh 19, Pa. 


x October 29-31—15th Conference on Elec- 
trical Techniques in Medicine & Biol- 
nA” Edgewater wi & Hotel, Chicago, 

ae ISA, IRE. Contact 

L. AT "Raed Heart 

Institute. National Institutes of Health, 
Bethesda 14, 


Contributed papers to all the above listed meetings are welcome. Submit qualifying abstracts to the contact | 
individual no later than four months prior to the scheduled meeting. 
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4 MAJOR DIGITAL VOLTMETER 
ADVANCEMENTS FROM NLS 


‘Now Make 15,000 Highly Accurate 
_/DC Measurements/Sec... Measure 
VDC-Ratio-Ohms to Full 5 Digits 
...Buy a Quality DVM or Ohmmeter 
for $1,460... U: 

in Go/No-Go esting 
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MODEL 4068 BNCITA VOLTNETER 
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ene 
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ro) “————" 


484A VOLTMETER-RATIOMETER 


MODE, 784 DIGITAL OHMMETER 


cates 
ret 


RITAL MPARATOR 


MODEL 15 A/D CONVERTER — 4-digit instrument bringing high 
accuracy to high-speed measuring and data logging . . . 15,000 
measurements/sec . . . accuracy: +0.01% + 1 digit from 0 to 
full scale from 0 to 40°C .. . any range from +1 to +100 v. 
full scale...true bipolar digital output, high output current, 
uses internal or external clock . . . constant input impedance. 
Price: $6,985. 

M25 5-DIGIT VOLT-RATIO-OHMMETER —ultra-reliable instrument 
measuring DC volts, DC ratio and ohms with full 5-digit resolu- 
tion of 0.001% and accuracy of +0.01% of reading + 1 digit over 
entire range of +0.0001 to +999.99 v. and .1 ohm to 1 meg... 
10 to 1000 meg input z... twice speed of fastest stepping switch 
DVMs.. . advanced transistor circuitry with ultra-reliable mer- 
cury relays with 171 years life expectancy . . . input filter... 
remotely programmable . . . fully automatic . . . data logging 
output . . . AC or low-level DC with accessories. Price: $5,685 
484A DIGITAL VOLTMETER-RATIOMETER — most versatile and 
highest quality instrument at low cost . . . measures +0.001 to 
+999.9 VDC and DC ratio up to +99.99% . . . +0.01% accuracy 
... 10 meg input .. . auto range and polarity . . . input filter 
. .. built-in auto print control .. only a few dollars more than 
cheapest DVMs without such quality features as plug-in step- 
ping switches that can be replaced in seconds for troubleshoot- 
ing, snap-out readout, wire-wound resistors, epoxy fiberglass 
circuit boards . . . measures AC or low-level DC with accessories. 
Price: $1,460. 

784 DIGITAL OHMMETER — for precise measuring and logging at 
low cost .. . same high quality features as 484A . .. measures 0.1 
ohm to 10 megs with accuracy of +0.05% + 1 digit (+0.1% of 
reading above 5 megs) . . . auto ranging and auto control for 
data logging. Price: $1,460. 

MODELS 54, 54A, 55, 55A DIGITAL COMPARATORS — for go/no-go 
testing, plug these into any NLS instrument having printer con- 
nection . . . limits set by BCD coded voltages, contact closures, 
or front panel knobs . . . each limit can be on any range and of 
either + or — polarity . . . signals TOO HIGH, TOO LOW, or 
OK to recording and control devices. Price. $2,035 to $2.935. 


Originator of the Digital Voltmeter 


non-linear systems, inc. 


DEL MAR, CALIFORNIA 


CIRCLE NO. 91 ON PAGE 90 





ONE SOURCE! 


When you discuss solenoid valve requirements with an 
ASCO engineer, you benefit from the design and de- 
velopment experience of half a century. The ASCO 
specialist can recommend the right valve for your 
needs because ASCO pioneering has brought about 
the thousands of types of solenoid valves now available: 

Two-way valves in pipe sizes from 4%” to 8”—for 
temperatures from -350°F to 600°F —for pressures to 
5000 p.s.i. 

Three-way valves in pipe sizes from 4%” to 2” — 
for temperatures from -350°F to 600°F — for pressures 
to 1000 p.s.i. 

Four-way valves in pipe sizes from 4” to 144”—for 
temperatures from -65°F to 212°F — for pressures to 
750 p.s.i.— poppet or slide type. 

And ASCO can supply you with standard, explosion- 





proof or water tight enclosures — Class A and Class H 
coils — a wide range of body materials including cast 
iron, brass, bronze and stainless steel. Or trade on 
ASCO experience and have one of our engineers call. 


New! Catalog No. 202 covers the ASCO line 
of Solenoid Valves. Write for your copy today. 


For Immediate Delivery... 
World’s largest stock of Solenoid Valves. 
A complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


Whatever the crucial factor in your flow control 
applications—reliability, compactness, high cycling 
rate—there is an ASCO valve that meets your need. 


ASCO Valves B:\w' 


DEPENDABLE ConTROL By AUtomatic Switch CO. 52-H HANOVER RD. FLORHAM PARK, N. J. - FRONTIER 7-4600 + AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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